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THE UNIVERSALS OF YOUR CAR work at upward of 
3,000 r. p.m. under the heaviest loads. It takes an excep- 
tional lubricant to stand up here. MARFAK follows the 


fast moving bearings and refuses to "throw-off” no matter 


how great the speed. Te saves the wear and brings quieter, 
safer operation under every load condition. 

Most grease-lubricated universal joints in automotive 
equipment contain Marfak when they leave the factory. 
Marfak protects—and retains its effective lubricating 


qualities longer than any other grease lubricant. 


1. DRIVING UNIT 


owt 2. CROSS MEMBER 


3. DRIVEN UNIT 


Ack for Texaco Certified Lubrication with Marfa. 
There is nothing like it for grease-type universal, 
wheel-bearings, many of the modern shackles and 
other chassis parts, Try this up-to-date Texaco serv- 
ice, Enjoy the pleasure of your car's quieter action, 
the added security and economy 
it brings. Stop at any Texaco Cer- 

tified Station for this service. 
THE TEXAS COMPANY 


Ge) Texaco Petroleum Products 


THE TEXAS COMPANY IS THE ONLY COMPANY THAT MAKES MARFAK b 4 


Make sure 


you have the 


right lamp in every socket 


Here are simple rules that protect eyes 


Not more than one home in ten has adequate light for 
reading, sewing or any other task that requires close and 
prolonged use of the eyes. Eyestrain . . . and eventually 
impaired vision ... result when eyes are compelled to 
work in half-light. Make sure you and your family are 
not handicapped by improper and insufficient light. Here 
are five simple rales you can apply immediately. 

1. Reading Lamps: Use one 100-watt Edison Mazpa 
Lamp, or two 60's, or three 40's, depending upon the 
umber of sockets. All bulbs should be shaded. Shades 
should be light colored inside and open at the top. 

2. Ceiling Fixturs: Kitchen and laundry, 100 to 150 
watts. Living room or dining room, a total of 150 to 
200 watts. 

3. Wall Brackets: 15 to 25 watts for decorative lighting. 


add to comfort 


60 watts on each side of the bathroom or dressing table 
mirror. For kitchen, 40 to 60 watts, 

4. Home workshop Ceiling units for general lighting, 150 
to 200 watts in RLM dome reflectors. For local lighting, 
100 to 150 watts 3 to 344 feet above bench. 

5. Buy lamp bulbs that bear the trade-mark of a reputa- 
ble manufacturer. Then you are sure of getting good 
light at low cost. 

Check the lights in your home today, noting all lamps 
that are under-size. Then get an assortment of Edison 
Mazpa Lamps from your dealer. 

WRITE FOR FREE BOOKLET, “The New Story of 
Seeing."" Tells many interesting and important facts 
about light and eyesight. General Electric Company, 
Dept. 166, Nela Park, Cleveland, Ohio. 


EDISON MAZDA LAMPS 
GENERAL @ ELECTRIC 
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A DISTINCTIVE 


AMERICAN BUSINESS 


The Bell 


Telephone System 


in operated in the 


interest of the public 


‘Tue Bell System is a widely owned organization 


‘operating a public service under federal and state 


regulation. 
Its th 
telepho 


fold purpose is to give the public the best 


service at the lowest possible cost, give 
steady work at fair wages to its hundreds of thousands 
‘of employees and pay a reasonable return to the men 
and women who have invested in it, 

The constant endeavor of the management is to 


deal equitably and honorably with each of these 


groups, There is no reason to do otherwise. ‘There 
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are 675,000 people who own the stock of the parent 
company—American Telephone and Telegraph. They 
are the owners of its nation-wide property. They are 
your neighbors, They live in every state of the Union 
and their average holding is twenty-seven shares. No 
individual or organization owns as much as one per 
cent of the stock. 

In the truest sense, the Bell System is a business 
democracy—horn in America, brought to its present 
stature by American enterprise, financed and operated 


hy and for the people of America, 


BELL TELEPHONE SYSTEM ® 
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-SELF- 
SHIFTER 


REO 


AS VITAL AS SELF-STARTER; 
A SAFER, SIMPLER, MEANS 
OF DRIVING 


Sorte aura agee ate 
ee 
iikoedlica bales 

aidccicte datingeit betwezn © oligos sad 
‘a genuine improveme = 
Yat thie 6s spa vay 3 ag 


‘Tey any device you have in mind and sce 


\dable why some 


hhow much actual difference it makes in the 


No gearshift lever 
—inpumerable clutch oj 
driving made 3357 ea 
No—there is no com) 
REO SELF-SHIFTE! NY "of these 
other devices—as you can tell instantly when 
‘you make the tea! 


MOTOR CAR CO. 
LANSING, MICH. 


eModernize 


‘ontied by 
yy home owner with 
simpler of tools 


your Bathroom 


By R. M. Bolen 


Secretary, Popular Science Institute 


‘OVEL materials now make it 
‘a simple matter to modernize 
fan old-style bathroom. Drab 
plaster walls canbe covered 


‘with a new, easly applied tile, and’ dust- 
Catching wood floors can be hidden under 
‘bright covering of linoleum of rubber. 

When glazed clay. tle. was the only 
Jong-wearing material available for bath- 
room walls: few amateurs attempted the 
work, ‘Real’ tile was both expensive and 
Uitheut to apply” Now, however, various 
forms ‘of ination ‘tiling have’ entered 
the remodeling picture and modern meth- 
fos of construction have brought the }ob 
entirely within the scope of anyone who 
‘Gn handle simple tool. 

From the standpoint of low cost and 
ease of construction, a new composition 
{tbestos sheet tiling fs perbaps best suited 
io the needs of the home owner who de- 
sires to do the work himself. Manufac- 
tured in large sheets, i can be cut to 
shape with an ordinary andsaw and fas- 
iened to the old walle with nails 

‘Asbestos. tiling of this type is both 
sturdy and easily cleaned, Under normal 
conditions of heat. and moisture, it 
teen found to compare’ favorably with 
by tile 
ple manne! 
We entively: practical for the amaicur to 
build stall shower simply by partitioning 
Of a corer of a large bathroom, providing 
ft with 2 waterproof floor and drain, and 
finishing the wals with panels of te. 

"As to the cost of applying asbestos 
tiling to bathroom ‘walls either cel 
high o as a. wainscoting, the materials 
canbe bought for approximately ity 
ents a square foot, while the labor if an 
‘outside contractor’ does the work, will 


run about twenty cents a square foot. 
When figured on the basis of $1,50 per 
square foot for real clay tile laid in place, 
this represents quite a saving. In fact, the 
upkeep as well as the initial cost will be 
lower for asbestos tile since the surface 
will neither crack, chip, nor drop out 

‘A recently developed porcelain enam- 
led steel tile also lends itself well to re- 
modeling work, Made in colorful units 
resembling clay tiles, this type of wall 
finish is fastened in place with strong 
metal clips. Each tile is placed separately, 
by snapping it onto a special clip board 
nailed to the wall surface or studding. To 
complete the tiled effect, a bond of regu- 
lar cement is forced into the space be- 
tween adjacent units. This type of tiling 
is particularly sturdy and easy to clean, 
yet it costs thirty per cent less than the 
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clay tile which must be cemented in place. 

‘When remodeling a bathroom, the floors 
fas well as the walls should come in for 
special consideration, Wood floors are 
either sanitary nor good looking. Besides, 
they can be concealed with a covering of 
Jong-wearing linoleum or rubber tile. Both 
are inexpensive and have the advantage | 
Of being easily cleaned, | 

A linoleum floor, imitating either tile 
for marble, can be laid for about two | 
dollars a square yard, Rubber tile, on the 
other hand, will cost just about twice as 
much for the same arca 

‘Although linoleum is often laid by 
merely tacking it under narrow brass 
binding strips, a better looking job will 
result if it is cemented in place and sup- | 
plied with a base of linoleum felt. The 
felt should be cemented to the floor and 
the linoleum in turn cemented to the 
felt. The cement used should be of the 
waterproof variety sold for the purpose 


RUBBER floor, although more ex- 
pensive and herder to lay, mile 
well worth the additonal ost ad abor 
Te wll wear longer than most four cover 
ings and has the added advantage of being 
bath tft and warm. 

‘Available in 2 varity of colors and tex 
tures, tis sold in large sheets as well 
in" four, ight, and. twelvesoch squares 
By combintng'the two, a two-color di 
mond. pattern edged with 2 solid color 
Border ‘can be obtained. ‘The presence of 
the border wil offer means of adjusting 
the combined sizeof the ties used to the 
total area of the floor to be covered 

Tike linoleum, rubber tiling also. re- 
aquires a base of felt. This should be lid 
frst and every precaution taken to make 
it smooth. If portions tend to bulge, they 
an be held in place with small tacks 
reinforce the cement, ‘Te second step 
{o lay the border and finaly the indi 
ties: Since each. ie is id eparately 
the cement should be applied to the back 
side of the robber and the te aid nto 
Place, Finally, the floor should be rolled 
With roling pin and allowed to set 

'With the present low prices of porce- 
Jain wall and cling Tighting Bxtures, no 
Home owner can afford oss the op- 
portunity to. modemize ‘his bathroom 
Fighting equipment, Wall brackets having 
piu ottets au well ay shaded lamp sock 
Eisvcan be obtained for less than & dollar 
wile white lobe celing units canbe 
Tourn for bit more 


[Anew tile of porcslain-enamated ste is put 
‘awit wice clipa, an shows in this dingense 
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“Mellowed 174 years? 


Ho foolix'!” 


roted Paramount movie star 


EYRE not fooling, Mr. Tracy. 

The Kentucky Burley in 
Union Leader hasn't been aged 
174 years... but there are 174 
years of experience back of it. 
‘You see, the Lorillard folks have 
been selecting, curing and 
blending tobaccos since 1760, 


‘They've learned what it takes to 
produce a truly fine pipe blend. 
‘That explains why Union Leader 
is so mild and smooth and ap- 
pealing to your taste. And why 
you get such a generous tin for 
only 10¢. (In cigarettes, too... 
it's delightful!) 


See Data on the Experiment 
of the Kilkenny Cats 


ek pun aa abo bg 
eee etry 
oe eae ei ata 
‘can be considered to “nd 
foreeeran: J 
See 
tenes 
pirate 
irae hes 


Chey wo 
FARTED THIS 2) 


hay starting ‘with the 
{ail Tmaginingthat the 
‘continued to 
live, what would be- 
‘come of them? Would they disappear com- 
Biss? Ione digested apoter, what would 
me of the remains? Under the principle 
‘of conservation of matter something must be 
Fett at the end. What this is T leave to the 
readers of ‘Porvian Scurxce Moxriny.— 
DiL., New Rochelle, N. ¥. 


Microscope Reveals Model 
for Potka Dot Neckti 
J ooking through my concope jst 


a few mines ago T was profoundly 
ty the sudden appearance Of wat 


lant, or what-have-you, which T had never 
een or heard of before, Tt appeared to be ab 
solutely transparent except for twelve bluish 


dots which see 


ace. 
‘he eld ofthe meroacope The water T was 
Tnoking at eame from an fadooe aquarium to 
the sides of which some alee had become at- 
Uiched;T scraped off some of thee alge and 
Was locking at them when I found the strange 
Drynnisms. ‘They may have been colooies of 
terms or they may have been some strange 
few animal: If some better informed reader 
fan set me ght on ths matter T shall be 
gratehil “EAT. Jr, Charlot, N.C 


‘The Kid-Brother Menace 
Gets Tardy Recognition 


Evaxvrinve that MP, Brooklyn, N.Y, 
said in recent tse, abut Your publishing 
Articles on Seray ma 

chines and induction: 
fall apparatus, goes HI, PAL!) 
for me, too, Not only “~~ 
that, bat we want Ine \ 
structions Yor an eee 


A Philatelist Makes 
the Retort Courteous 


making 
1t"T hope you will publish this letter so that 
F.HL'S. will know just what a stamp collec- 
tor think of Hand bb statement 6. D, 


Where Do We Get the 
Extea Squace Inch? 


1 ase submitting » problem my father gave 
me years ago. He was 8 allwright and fond 


HT 


i 
8 


‘bot alla pale blue and eas reflected perfet 
a ike en ibe river, know Hed 
x other people who saw the same phenom 
bon tht nekt-"G"'Se Sydey, Aura. 


Under This System We'd Get 
Our Mail by Degrees 


Tx a recent sue of Porciax Screscr 
Moxrirny you have a Scheme for addresing 


‘mail with reference to 
imaginary ines criss Sa 
‘rosing the country. (NO SUN WO WAIL, 
fonda” erway Cuapy' SS) 


nt the ing wea 

feady have—the par. 

alles of lite find 
va 


& & 


have to study astro 
‘omy and some navi 
fatlon rules so. that 


tar apd’ Beue out he dered Toations— 
OT. Fs Columbus, Oho, 


Another Humiliation for 
the Father of Waters 
Aw ma to prevent the annual floods that 


‘destructive and coxtly to our country 
“the mouth of the Mi ant water 


the current enough to heep 
the river and its tributaries from overfloscing 
their banks, In’ time of drought the wheels 
ould be turned inthe opposite direction to 
Slow the current—F. W. By Chicago, Ii, 


This Should at Least Make 
Jury Daty More Popular 


1 maven idea that concerns motion pie- 
{ures and law, and may be worth something 
‘When an attorney sums up his ease for tral, 
is object to present tin such. way 
that the court and jury can see a picture of 
‘what be is talking about, a life picture of 
‘hat really happened, Now, wouldn't it be 
‘uch easier, more convincing, and more ex 
Dresive, f he could put his cate before the 
fourt and jury in the form of rea, live char- 
acters—a motion picture right there in the 
Courtroom? He could explain his vital points 
‘sterwardsjorwith the 


duce the events under 


‘discussion as he thinks they occursed. I real~ 
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ize that it would be hard for an idea of this 
ELI won Seti atthe West, Bat 
eventually Te could be made into a bir thing. 
Tt means more work all around, too. Not long 
00 heard ag attorney addres a juny 
‘ay, “T wish to heaven I could show you wi 

motion pictures what I am trying to impres 
upon you!"™—L. © M, Salt Lake City, Utah, 


Reader Says Sea Serpent 
Is Just an Elasmosaur 


‘A step of the bones and museum recon 
structions of the lasmosaur, a species Delon 


Aare ua geo 
Siia bell St Se paOAR 
Bellen of ELASHOSAUR: 
“sea serpents” seen in THAT, cc tad 
saya ne ea 
Baie piles 
Dheiteot the 

Soe Fate and 

ah since 

fran somewha” dar 

Sea tea dei 

rise 

se Gt reece ry Rinne 
iNont"Anchtaaod her suis have tee 
Toads ate th wad a sk 
tein ut Sct no trey ft 
iia AEA “wend ue che spe oy 
Tt wrt wen ert” Bor et 
WRUNG SEs" eet to 
Sei oer ke Fe 
dn land. Tey dl not chew thee food bat 
allel hve past oe lta 
in ke el og ht fee dee 
Ut cnn wee ef ode 
eat Gea tt sed 
ln na ther" 
No Site acs ad paseane 
tale! wi ie Semen a th 
Beiter asa ece er mn ae 
et de he body Pa on te 
otek tute thn Tat me 
SP es ee ol ete es 
wong "Bs Torn, Cad 


Volunteer Ficeman Wants To 
Modernize the Bucket Brigade 


At sone tive inthe future T should lke te 
tee some articles on fire apparatus for smalt 
owns. Such equipment mast be cheap, as the 
aera pall iowa hawt. much, mepey to 
Spend and nearly everything must be done 

volunteers, hoth the actual work and. the 
Tasing five money Alter aie i ou town 
{population 100, fifteen ‘miles from Minne- 
polis), a few of us got together and raed 
a litte money through the busioess men ate 
those soho wlshed to donate, We got 300 feet 
of cinch garden hose, two dover ordinary 
water pails, and four ladder. When there eas 
4 fire this equipment was loaded oo 2 truck. 
Later we bought an old Model ‘Tear, te 
moved the body, and attacked another frame 
fo make a trailer. ‘This winter we bought & 
1¥4sineh rotary pamp, slow speed, and hooked 
it up directly to the Model T-enzine. We bave 
three sieinch outlets and cat throw a fair 
amount of water (if we have the water lo 


of tng Bees 
‘nthbucketline. How. 
rer, we had hard 
time fining out the 
broper pump to put 
Bnvlond ver now we 
do not know whether 
Wwe have the waht one 
Ab artce on the va: 
Hous Kins of pump, 
nl what they wll oy 
‘would be of help t0 
and, T believe, to bers of your readers in 
Smallee towns who have the Same, problem, 
SERS) Hamel, Ao, 
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An Armistice Is Declared 
in the Battle of the Bees 


Lave taken my own advice, “Do a litle 
intensive studying,” as flunz back in my testh 
by CHP. Canaan, Conn, and find to. my 
dumay and horror that fe has me overbar~ 
Tried when be says that worker bees are fe- 
imales ‘whose generative orzans are undevel- 
‘ped, He's right there, bot I find that T have 
perfect right to call a worker bee a “neater” 
it T feel ke it. The Encyclopedia Americans, 
published in “1981, says of workers that 
though also knows as reuters they afe, it 
fact, females whose generative organs have 
atrophied” A fellow citizen of CH. Ps ih 
‘Connecticut, namely, Chatles Heashaw Ward 
of New Haven, sis in his “Evolution for 
John Doe™ that “the biz males have 20 
Stine, but they” are found on the ewer, 
which are undeveloped females” This book 
‘eas publahed in 1025, Abo, Webster's Inter 
Rational Dictionary, 1930 edition, saves this 
‘definition of the word "neuter": "AR im: 
perfectly developed. female of certain socal 
Miseets, such as ants and bees A worker,” 
‘These books certainly weren't writen a bun: 
dred. years azo, and they havent discarded 
the word “neuter”, as C.. P. seems to think 
‘This gives us both a chance to Teave the ld 
of battle with a few bleeding but not mortal 
‘wounds, so T think its time we ended this 
controversy and turned the space we've beet 
hogsing in Our Readers Say over to. some 
other tuy"who hopes to break into print — 
BOC. By, Sioux Chy, Towa 


A Word of Warning 
for Careless Chemists 

1 was mach surprised that B. G, Grand 
Rapids Mich, couldnt fad out why alcohol 
hums whes ‘dropped on ‘chromic acd, The 
sowcalled chromic ac Ie used was uodoabs 
‘tly chromium triode (Cr Os) and ot the 


true “chromic ac 
OOn NS eons} 


which 's very. unsta 
De ‘and has. the for 
ula Hy Cr 0. Chieo- 
rium triode isa 
very powerful oxi 
ine azent and alcohol 
dropped ot 1s oxi- 

‘or burned. Osi- 
dation and redaction 
take place when Cr 0. 
reacts with susar, oX- 
alc acid, paper, cork, 
Sulphur donde, stannous chloride, arsenows 
fxide, ferrous salts, ete: There 18 20 mystery 
‘thout the reaction E.G. observed but # all 
theamateur chemists oo his ample many 


‘new and surpeising things may be ducow 
Including the fact that the hospital quota will 
fo up. fam ali an amateur chemist but 


ave learned to be careful in making com- 
pounds that are unstable, explosive, or vio- 
Fently active However. if you ust, mix 
things that don't zo safely tozetber, just tosee 
what” will happen, use small quantities aad 
You wil only blow eit a few fingers instead 
Of verecking the whole neishbothood —E. W. 
‘Cleveland, Ohio, 


No Problem Can Get 
This Math Shark's Goat 


FG, C, Myrtle Point, Ore. presented an 


3 forty tot has 2 srtaht fence tangent 
"kt the pai of tances. two toate ae 
{ethereal on ‘oponite sds of the post of 
{Steen One pest has a rope ity-four ket 
fa be, bo tnt their conte graing arch. 
oat Ue, so tht their com sree 
‘eaares 9017 square fet?" Sail not ate 
{empe to explain my theory of the solution 
{othe fener ear, a8 inelnes cel 
‘with calcula bot the mathematicians of the 
pase wil be terete tn ae tise of fe 


‘atious step, Fit the gasng art on the 
left side & found by festa the angle 
(ata Me ORE ce 

2 tosis the pnt ef tanaeney 
the end of the rope. The area of the Bed an 
te Sod Sh 17S re ta 

SSturcting this trom teeta 
area of S112 square fect we ind thatthe 
Sat th rae tin tra 6 19 
tausre fee Reveing oo formes proces 
tea ie aes freed by the asl od 
Tis ae and ay the ent of he Tope, 
whch b sty ft Boatae ef an ere of 
Freplce loses, ta valoe my not be 
ck but T would say tat the aor does 
Saal samen ol sane toe tae 
Ree'n Fy Tacoma, Wak 


Upside-Down Photography Gets 
Pictures Going and Coming 


‘Taxrxc pictures with an eight-millimeter 
rovie camera from the observation platform 
‘ofa train, I got tired of 
Seving the scene running 
away from me on the 
Screen. Since T could not 
bet up on the coweatch- 
er of the locomotive, 1 
Took the pictures. up. 
side down from the ob- 
Servation platform - at 
tie rear. Due ‘to. the 
fact that there only 
procket track oh 
theeight-millimeter pro- 
jection film, it has to 
Verturmed end for ead so ak to keep the 
sprocket track om the same side, while the 
tee of the film, ts reversed toward the pros 
Jector A" L., Seale, Wash, 


This Marks the Beginning of 
@ Shortage of Cats 


T myn read with great interest your arti- 
cles on surgery” and ‘enjoyed them. a lot. Tt 
eems to me that many’ of us would lke 10 
try our band at this branch of science. Why. 
fot have an amateur dissection department? 
‘This is a great branch of science and truly 
deserving Of some consideration by the Tage 
{azine editors —M. G., New Vork City. 


By This Time, Everybody 
Has Got Their Number 


As amrcux debunking the “icince” of na- 
stl ae raed yaad ‘nen 
Foner scks" would. save many” potential 
Sorker ot of hrdeearaed mney, dont you 
think AN" New York Ci 


Let's Give Puss a Latchkey 
and Be Done with It 
1 was interested in the article 


Nee Role 8, in he fly 
Scuser Moxy, about pete beng able 10 
stint their homes wn they wish: He may 


be interested to Know that some one ese 
thouzht as he does. For several years we have 
had a connection between our doorbell and 
the window sl so that 


SSS eee.) 
window and place their rt 


front paws on the sill, 
the bell wil ing. One 
cat always stands on 
‘the stool, bat the oth 
er wil’ reach over 
from a seat at. the 
Side of the window. 
Neither wit ‘ang’ if 
‘here is already some 
Body at the window to 
see them. The fun it sives us and our friends 
iS'more than you cam imagine, and the eats 
ertaly get service, day oF ight —M.C. 
W., Springfield, Mo, 


G@34N NOA AF4OW FH. 


JL AVG FHL YALLOH FHL 


Favnve aunivusawar unos 
48 40084 


POPULAR SCIENCE MONTHLY 


PB 


SEPTEMBER 1934 


OPULAR 


erithly 


CIENCE 


VOL. 125 No. 3 
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T THE University of Towa, stu 
dent recently burst into’ a psy- 
chology classroom,  Dramatical 


iy he gave detals of a local kid- 
haping and ‘cold-blooded murder, The 
Criminal had been caught, had confessed, 
dnd a mob was forming near the county 
jail to lynch him. How many would go 
Along and help the Iynchers? 

'AL the height of the excitement, 200 
dents answered the following questions 
How many would participate ‘with the 
mob? How many would go along as spec- 
tators? How many would stay away? 

Tn this spectacular manner” Prof, Nor- 
man C, Meler and two associstes staged 
test as part of extensive researches now 
being conducted in mob psychology. The 
stunt wh rout the pws aed the 

40 realistically that virtually the en- 
Tire class was deceive ‘The reaukso he 
experiment give an liluminatiog picture of 
what the average citizen is likely to do if 
he finds himself near a forming mob. 

Tf guilt is certain, according tothe tests, 
sixty-six out of 200 people will take an ac 

ve part Sixty will go along a8 specta- 
tor," Approsinatey hy il remain 
away, ‘Thus, out of a group Of 200 peo- 
ple ‘of better than ‘ordinary’ education, 
nore than 120 will rush out to join oF 
‘watch the mob 

‘What characteristics will these 120 have 


in common? Why will they act as they 
doz Would YOU 

‘Such questions, in view of recent out- 
breaks of mob violence, are occupying the 
attention of psychologist. Last year 
twenty-eight buman beings were victims 
of mob murder in the United States. This 
fs the peak figure for seven years. More 
than 51000 people, many of them later 
proved innocent, have been lynched. in 
the fifty-two years since 1882, nearly S00 
of them since the World War. 


By 
PRESCOTT 
Lecky 


One of the important things psycholo- 
sists have discovered is that you can't 
‘measure susceptibility to the mob spirit in 
terms of education or intelligence alone, 
In highly cultured communities as well 
as in backward ones, mass violence may. 
‘make its appearance’ An example of the 
kind occurred in a town in Texas, 
With two colleges, twenty-seven 
churches, and twelve city parks, this com- 
munity is known as “the Athens of Tex- 
as.” Yet, a few years ago, its citizens for 
fourteen ‘hours were raging savages who 
battled Texas Rangers and National 
Guardsmen and finally burned aman alive! 
Three times, the mob charged the court- 
house where 'a negro prisoner, George 
Hughes, had been placed in ihe steel 
vault of the District Clerk's office for 
safekeeping. Then a woman hurled a rock 
through a window, Two seventeen-year- 
‘old boys poured a five-gallon can of gaso- 


a 


line through the opening and a man tossed 
in a lighted match. In five minutes, the 
building was a mass of roaring flames 
Howling outside, the mob cut the fire hose 
as fast as it was attached to the hydrants 
and the prisoner was bumed alive in the 
vault in which he sought. protection. 

‘Nor was that all, Hardly had the em. 
bers begun to cool when men with acety- 
lene torches and dynamite cut and blasted 
their way into the vault to obtain the body 
of their victim, Placing it on a truck, 
2,000 men, women, and children paraded 
through the streets for nearly an hour. 
Still not content, they finally hanged the 
body from a limb, piled broken boxes and 
‘boards beneath, soaked them in kerosense, 
and applied a match, 

“Texans,” said the Houston Post, edi- 
torially, “will share the astonishment of 
the outside world at this exhibition of law. 
lessness. It defies apology—almost defies 
explanation.” Yet the evidence shows that 
this barbarous spectacle might bappea in 
almost any communi 

‘What is the explanation? The answer 
goes back hundreds of thousands of years. 
back to the days of primitive men and 
the belief in creatures that were not 


n 


Jess old man, murdering a nine. 
year-old child who offered the 
killer all the money she had, a nickel, 
the would not harm ber. Contrary to gen- 
eral opinion, only sixieen percent, less 
than one out of five, of those lynched have 
been accused of crimes relating to sex. 

“The subconscious feeling that it is deal- 
ing with something beyond the pale of hu- 
manity, with a devil in the form of aman, 
accounts for the excesses of the mob, 
‘There is no feeling of guilt, no remorse at 
Killing a human being. Members of the 
‘mob see themselves not as fiends and sav- 
ages but as heroes ridding the world of 
something that has no right to live. The 
psychological heritage of countless gener- 
ations demands the destruction of devils. 

The curious, almost unbelievable, truth 
is: a mob murder is a moral crusade. 

‘A few months ago, when Californians 
lynched the kidnapers of Brooke Hart, the 
Papers reported a significant incident. 
After battering down the jail doors with 

and before they dragged 
the two prisoners from their cells to be 
stripped and hanged, members of the mob 
knelt in silent prayer. 

‘This paradox would be inexplicable but 
for an understanding of the moral main- 
spring that actuates the crowd in its ex- 


ped er and ove. The consequence 
peat and no extreme of punishment semis 
{oo great. 

Tn one case where a. man was burned 
ative, leaders of the mob were preparing 
to hing him when a member on the outs 
Skicts of the crowd began recting ina 
high-pitched voice the awful detail of the 
crime of which he wa aecused. Repeated 
‘ver and over agin, they had a hypotic 
ftfec ‘upon the crowd, driving it Into 
irensy. Chaining the prisoner toa stump, it 
poured gasoline over'a pile of faggots and 
{red him into a writhing human torch, 
As soon as the embers were cool, mem 
ters rushed in ike madmen, hacking the 
stump and breaking up the chain to obtain 
treaaured souvenirs of the fendish action. 

‘Only the ancient bei in devils and the 
feeing that a devil cannot be (lerated but 
must be brotally removed from the earth, 
Gan explain such an_act. ‘This and. the 
moral mainspring behind mass violence 
five an insight into the action of mab 
the mass. But what about the individual? 
Why does he act as he does? Why docs 
he do. things in the mob he never could, 
conceivably do alone? 

Everyone's surgestblity mounts when 
he enters a crowd A recent battery of 
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Mob violence demonstrated by 
‘ow dering» Minneapolis riot 


tests made at one American 


en chemistry professor tried an experi- 
‘ment on his class. He held up a vial la- 
beled “Violet Perfume” and asked the stu- 
dents to raise their hands as soon as they 
‘ould detect the odor. Fifteen seconds 
rhe had removed the cork every hand 
8 the front row was up and in less than 
minute three-fourths of the class had 
signaled they could smell the perfume, 
The bottle contained nothing but water 
A doctor reports an even stranger in- 
nit from his medical practice. A man 
fad his wife were bitten by a pet dog, 
The man was sure he was going to de- 
hhydrophobia; the woman was sure 
he wasn’t. In three days, the man was 
sick in bed, his throat muscles were be- 
coming’ taut and he complained of 
difficulty in swallowing, His wife was 
up,and well 
‘At the end of five days, the man 
ported all symptoms of hydropho- 
bia and when a week had gone by 
he attending physician saw he was 
actually on the verge of dying from 
x disease he didn’t have. Finally, on 
he eighth day, the doctor convinced 
him nobody with hydrophobia ever 
ved more than six days. He jumped 
ut of bed and soon was as well as 
vefore the dog bit him, 
Most amazing of all is an in- 
stance that occurred in London, 
Eng. An excitable, high-strung. 


tuniversity shows we are three 
times as likely to accept sug 
‘gestions without criticism in 


fe. This ives the key. to 
the manner in which ideas 
spread ns. though by conta 
sion through an excited crowd. 
Tt is this element of sug 
gestibility. that explains. the 
Abnormal action of the indi 
vidual in. a crowd, Hypa 
sm is heightened suggestibil 
fty in which the subject docs 
whatever he is told, Some 
thing like hypnotinm occur 
in a crowd, Ideas ate ac 
cepted without critic and 
acted upon without rellection, 


‘An example isthe Iyaching 
of the "Santa Claus bani 
Sn the Southwest a few vents 
‘go, On Christmas Eve, Mar 
shail Rati, dressed asa. Santa, Claus 
robbed a bank and killed’ two plicemen 
Cisco, ‘Texan. He. was. sentenced. to 
death, won s.snity eating, and whe 
fvwaitag tet in fall feigned paralysis. A 
fuard, thinking ion helpless, entered bis 
fel, Rati leaped on him, snatched away 
bis gun, shot him dead, and made an un 
succesful attempt to escape 
"The next evenlg 4 mob of enraged cit 
izens drugged him feom his cell, paraded 
i thrugh the ste, td sted to 
string him Up on 4 telephone pole 
Tope: ‘broke just as it jerked im from 
the ground. Fifteen minutes later, a grass 
rope had been made. ‘Then, according to 
hemspaper reports, jut as he was being 
Tati into the, air a second time, the 
leader shouted: “Maybe he wants to alk!” 
‘The men let go of the Tope and dropped 
im to the ground again. Then somebody 
Se shouted "fe dove man ak” 
Snd immediately. che sugrestble" com 
jerked him into the ae for a third and 
time, ending the savage calbition 


thetabject. 
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‘These bores of 


young woman was brought to & 
Hospital for the removal of two 
sail tumors of the scalp. Tn 
the operating room, at the last 
‘moment the anesthetic was found 
{o be exhausted. While attend 
fants rusbed to bring a fresh sup 
Dy. the nurse in charge placed 
the’ inhaler “aver. the patient's 
face to accustom her to the feel 
of i. Immediately, she began to 
breathe rapidly and in a few mo- 
ments an arm that had been Iy- 
ing across her chest dropped (0 
her side, Dy ‘pinching it, the 
Mura dove she wat com 
Dletely unconscious, avercome by 
sn Imaginary anesthetic 

‘One ofthe tumors was re- 
moved ‘without any” evidence 
that the’ patient. felt the pain. 
‘Then the nurse tried ane 
rent, Removing the inhaler, 
said to the surgeon: "I believe sh 
ing to." The patient began to 


‘The records of paychology contain, ma- 

rmeroun cunous ratances of this Kod 
ing the power of sugxetin, 

‘Xfew months go, for ezumple, an east 


‘This unusual photograph tahen during 4 elt, shows clearly the emotional fury onthe mobster’ faces 
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Six Autos, in Perilous Run, 
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“Test New Wax-free Oil 
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OBSERVATORY PLANS DRAWN ON FLOOR 


eA a me sae 


—= 


‘ = 


Fuut-sizen plans for the new observ: 
tory at the University of Texas are being 
drawn on what is probably the world’s 
largest drafting board, The board is actu- 
ally a section of a big floor in a Cleveland, 


Ohio, steel mill, Preliminary drawings are 
made in the usual way in the drafting room 
and then drawn to full scale on the floor. 
Wood patterns are then made to corre- 
spond exactly with the huge drawings. 


PLATE GLASS MOVED WITH SUCTION CUPS 


A neces Germa 


ention permits large sheets of 
glas oe handled without danger of breakage, The 
dle of the tool connects two metal disks which are 
fitted on the under side with rubber suction cups. 
‘When these cups are pressed against the glass. the tool 
lift a sheet weighing up to 135 pounds. The cups 

are released by pressing the handle to one side. 


This midget ieadox 
Tr conrsiag 


ICEBOX ON WRIST TO 
COOL THE WHOLE BODY 


Pesce Unversity pysiste ey the 
whole body may be kept cool during 1 
Hottest weither by a recently developed 
aint relrigeatr that taps tothe 
Wrst in the manner of a watch, The tefrig- 
Crator is somewhat larger than. a. wrist 
watch and enclnes elt of dey Soo 

id carbon dioxide. As the dry ice evap- 
brates, it forms an invisible gas, Escaping 
fram the case, the gas has the same effect 
as cold water poured over the ‘writs, It 
lowers the temperature of the blood in the 
arteries and this cooled blood is carried to 
every part of the body. The metal case is 
insolated from the wrist by rubber, as the 
temperature of the dry ice is 109 degrees 
Selon2r and its coat wih the akin 
‘would result in a severe burn, With proper 
Inulatfon, however, there is no danger of 
this occurring, And thus the device ean be 
worn in perfect sufety. 


AMERICAN PLANE SETS RECORD BY TOWING FOUR GLIDERS 


eau Elmira, N. Y., an airplane recently 
made history by towing an aerial train of 
four gliders on a successful practice flight. 
‘The gliders, at the end of long tow lines, 
skimmed across the field in the wake of the 
‘and were in the air before the plane 

ft the ground, In flight, the motorless 


16 


craft were towed in a diamond-shaped for- 
‘mation. This flight surpassed the feat of an 
air train flown in Russia several weeks ago, 
‘when an airplane towed three gliders 950 
miles across country from Moscow to the 
Crimea. The Russian experiment sought to 
show that gliders could be used to serve 


remote regions of the country that lack 
both railways and landing facilities for air- 
planes. Even longer test flights. of aerial 
{rains are projected, both in this country 
and abroad. If successful the glider may 
‘be used as a trailer to carry freight and 
passengers. 
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Talking Beacon Guides Small Craft 
AS Fort slong te Ai Cot, he TT 


ure fishing boats, blinded by fog or storm, 
are now being guided safely into harbor 
the voice of anew talking beacon. This radio 
robot, recently invented by a New York engineer, is 
placed on the breakwater or light at the harbor en- 
trance. During fog or storm, it flashes out automatic 
radio signals in a continuous stream—first a bell tone, Sra, Fania ace 


or other distinctive sound adopted by the port; then ates wi poston yan” ac 
the port's spoken name. Any craft equipped with a “ < 


~ 


2 
(oalian tac capa of airs ole rosea 

Gan pick tp the signals as far avay ae ity files A aes 
tal splited direction finder boo tobe placed on 

{he market wl be ao inexpensive that os small boat Sie 
teers wil be able to inal i Ths ha faed loop 2 

Aerial and sigats would be hear! most dent whee 

the Bt wou flloog a cous stright fort rot 

For visual Indicatlon of the boas courte, red and 

freen lights would be installed ina prominent pos 

FE ihe boat. oth lights would be dimly ilumiated 

when the course wit being followed: Soul the beat 

Twerve tothe righ, the rel or light would brighten 

td the starboatd light go out Ths geen gh ould 

tow brillant the bot strayed tothe lef’ A poate 

ii els edly the oot that tran 

i endca ten fout bound en carping te sone 

dawn before Lie faye of lp OY ean tated by 

fn clecri motor. The cell feeds thy Aenaiston ado. | 
transite A seals tebot tnodibed Sd mare Doms 

trful hasbeen suggested aan aid to mariners e- 
termining thelr dance fem ightsipe seule 

radio puting signal For such use ihe fle would 

fave (wo sond tricks One would cary the spoken 
ienieation ofthe lightship sd the other the mar 

ing’ “ear olf" Synchrontasd wi the regs” 300. 

mile code transmitter already wed onthe hata, 

the robot would inerpere fod ransmins 

the spoken tame of the ation It would thes 2 
‘itamaticaly to the other sud ack an a the 

tame time reduce its tranatting power, inthis wy 

the eae of” signal would not be beard Beyond ee Ara 
miles. A ship entering the 300-mile zone would pick 
Up the lightship's code ideitation and immedi 

‘er wotld beat the spoken same of the uaton 

the sip entered the fee aoe, how 

ever, these two signals would be supe 

mented by the warning. = 


sketch above shows how 


REFLECTOR MAKES HAND 
SIGNALS SHOW AT NIGHT 


Desicxen to make hand signals more 
clearly visible, an ingenious new reflecting 
Tens that fits on the back of the hand af- 
fords extra protection for motorists while 
driving at night. The circular red lens is set 
ina glovelike arrangement for slipping over, 
the hand. The headlight rays from a car 
following are reflected brilliantly by the 
lens, giving notice of any intention to tum 
or slowdown. [Reector Sts on back of hand like a glove 
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Airmen Bowl with Bombs for Missiles 


‘Sxrrrss, a British variation of the gam 
of ninepins, was played from the air forth 
first time the other day. The spectacular 
stunt was a part of recent Rovai Air Force 
display at Hendon, England. Constructed 
of fabric stretched on wooden irazes th 
siant pins were set up at 

8m open id and rack aviators ved with 
‘one another in attempting to koock the tar 
gets down. Theit missles were sal 
Practice bombs. which explosed th 

1 burst of smoke and vapor. 

fone of the bombs was hurled with 
sufficient accuracy to 
land within a few feet 
of one of the big pins, 
the target was over: 
turned by the explosion, 
Even though the rules 
of the game allowed the 
planes to skim as low as 
Within 1,000 feet of the 
ground, considerable 
skill was required (o let 
a bomb fly at just the 
right moment to find its 
mark, The game is ex: 
pected to increase a 
pilot's skill, 


CAMERA TELLS SECRETS OF LIGHTNING 


UUsixe a double-tens movie eam- 
cca with lm. running” at mile-a 
inute speed, General Electric in 
‘eatgators recently discovered that 
lightning stroke is not a single 
ge but may include as many 
distinct double flashes. Each 

roe begins with a bolt shot earth- 
rl from the cloud. This faint 
<charge is followed immediately 

« beliant burst of energy from 
earth to the cloud. The process 

ay be repeated several times be- 
he completion of what. ap- 

pears to the eye as a single fash, 
hie shocks discharged by the clouds 
ravel, the investigators found, at 
speeds up 10, 7.200 miles 
3 second. ‘The faster 
Hashes reach a speed of 
$4,000 miles. ‘This type 
of ‘camera was first em- 
ployed for lightning ob- 
servations by two experi 
renters in South Africa 
and was previously de- 
scribed in this magazine 
(PSM, June,'34,p.21) 


POCKET LOCK GUARDS HOTEL DOORS 


A xew lock that can be carried about 
in a pocket or handbag prov 

clers with a convenient means of 
curing the doors of hotel rooms and 
hotel closets. Tt consists of a tumbler 
cylinder and a separate locking bar. 
‘The bar is hooked into the door-jamb 
‘mortise that takes the regular latch, 
‘The door is then closed and the tum- 
bler cylinder is slipped on the bar until 
it touches the door. When the key is 
turned, the tumblers fall into the 
[grooves in the bar and the door is thus 
securely locked. 
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NOVEL FLAG FORMED OF 
COLOR-PRODUCING GERMS 


Cotoxes of bacteria provided the colors 
for a living American flag grown in 
Montclair, N. J., by a bacteriologist, The 
germs were made to perform their remark- 
able trick by tracing the outline of the flag 
‘on a shallow glass dish, with needles pre- 
viously dipped in germ cultures. ‘The dish 
bearing the bacteria outline was then placed. 
in a incubator, There the bacteria of vari- 
‘ous colors multiplied and rapidly filled in 
the proper areas of the flag. The blue field 
was grown from a pigment-forming disease 
germ, while a bacillus found in mountain 
Streams provided the red stripes. The white 
stripesand the stars were supplied by a non- 
pigment-forming bacteria found in milk 
‘The flag, when the colonies of bacteria had 
attained the proper growth, measured about 
six inches long. Miss Roberta Love, Mont- 
clair bacteriologist, is shown above, hold- 
ing the flag during an carly stage of its 
development. Even in its unfinished state, 
the resemblance of the bacteria colonies to 
the regulation flag was readily apparent, 
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PEASANTS USE VAULTING 
POLES TO GET TO WORK 


Vavirixe with poles is a necessary 
part’ of the every-day” life of Friesian 
fesse in norte Germany There the 

marshy fields abound with drainage 
ddtches, These are so numerous that the 
easthiey capone, Hens isa pes 
ively expensive, Hence the peas- 

Jnts resort to vaulting poles, which have 

wooden” disks 

Thebed to the bot- 
tom end, a8 shown 
inthe sraller view, 
to keep them from 
sinking in the soft 


Friesians adept, in 
leaping the ditches 
in this manner. 
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PENGUINS DIVE IN GLASS- SIDED TANK 


To cive penguins a chance to exhibit 


their graceful diving, their new quarters 
at the London Zoo have been provided 
with two spiral ramps and a glass-sided 
diving tank. The gently sloping spirals 
lend a modernistic touch to the enclosure 
and enable the penguins to reach the div 
ing tank by walking up from the level of 
the main tank. At feeding time the pen- 


fguins dive into the tank to obtain fish, 


Stoxe likenesses 
‘of the famous per- 
sons for whom its 
streets are named 
are being included 
by Amsterdam, Hol- 
Jand, in what are 
probably the strang- 
lest street signs ever erected, Many of the 


pai 
Ing Rubens, 

‘and others. Sculptures of these 
artists are set at corners to mark the streets. 


 vlewet diving penguin 


STATUES ARE AMSTERDAM STREET SIGNS 


Aparrixe a principle develo 
graft practice, «new type 
floor construction for dwellings is suid to 

sreater loads than ordinary floors 


in ait. 
sectional 


wile employing lighter timbers. "In the 
new floor, by the U. S, Forest 
Products Laboratory, the joists used are 
only two by six inches, compared with 
the two-by ten-inch joists usually required. 
‘Added strength in the new design is gained 
by joining several of the joists together 
in four-foot sections by means of plywood 
sheets cemented to both the top and 
bottom of the joists. ‘The plywood is said 
to distribute the load more evenly than is 
done in floors of conventional construc 
tion. The top sheet of five plies serves as 
a sub-loor and the bottom sheet of three 
plies forms the ceiling of the room below. 
Hn a recent tea; section of the new 
looring supported a load of nearly 
pounds over a span of thirteen and one half 
feet with a sag or deflection at the mid- 
dle of only a quarter inch. Most building 
‘codes permit nearly a half inch deflection. 
‘An advantage claimed for the new con- 
struction is the saving of four inches in 
the thickness of foors, with a correspond- 
ing gain in head room. 


» 


wich 
dough to 

‘Lumps of dough are thrown on the dak, whichenries 
‘ham around while th roller mashes them at evenly 


altesrristet cape. it 


FRUIT JUICE 
FROZEN SOLID 


ind grapefruit juice, 
gs teak when 
hipped thie way 
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MEATS ARE MOLDED 
WHILE THEY COOK 


boo See 


New Marvels af 


ERMITTED to peep behind the scenes in a giant food 
plant, a housewife would envy the speed and exactness 
‘of the modern machines used in preparing and packing 
food. The variety of these error-proof automatic devices is ale 
most endless. In bakeries, massive, yet delicately adjusted 
mixers weigh and sift flour and measure water, mixing enough 
dough for hundreds of loaves of bread in one batch and 
assuring uniform taste and texture. The baked loaves are 
brought. into position before a rank of dancing hack-saw- 
like blades that slice them in a flash, more nearly even than 
the most skilful housewife could do, Huge disks, rotatit 
under corrugated rollers, knead spaghetti dough toa. uni- 
form consistency. Noodie dough is rolled inio thin sheets 
bby machines a thousand times the size of the kitchen roll 
ing-pin, wound up on rollers like printing paper, and then 
Sty Sse ato various Ets of moet. 1 fuk a 
vegetable canneries. refrigerators produce arctic tempera- 
tures to freeze fru juices solid inthe can and so preserve 
indefinitely the tree-ripened flavor. Green com is frozen 8 
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Noodle dough, coming out of the 
‘machine that kneade fe, looks like 
paper rolled up ons plating pees 


Food Factories 


the cob on the day it is picked, for enjoyment at any season of 
the year. In meat-packing plants, high-speed mixers shoot 
yards of sausage and frankfurters into casings every minute, 
{turing it out in continuous strings which are later tied at in 
tervals to make the familiar links. Gigantic steam tanks cook 
6600 hams at a time, each ham encased in an individual metal 
container that seals the flavor in and also shapes the ham. 
‘The ham cooks in its own juice for a prescribed time at a de- 
finite temperature, automatic controls removing all guess 
work. Many other kinds of meat are cooked in the same way. 
Charcoallined tubes in soup canneries quickly convey the 
hot soup from floor to floor and automatic canners fill the cans 
‘and seal them while the soup is still steaming. Vitamins are 
added to foods that lack them, in such a way that the vitamins 
are preserved, Little waste iS permitted in factory cooking. 
‘The cooking liquids, usually wasted in the home, are care 
fully drawn off and the fats extracted to make soap. These 
marvelous machines represent the application of modern 
{industrial engineering to the age-old art of cooking. 


_ 
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Pipes lined with 


ve batch is 


MODERN WONDERS OF usage mest is be 
FOOD MANUFACTURE thotiatocasingsfromnoza 


mest is fed ico them at high 


‘The stip 


Safer Landings 


Ordina 
ravi, 


A the ground the power is cut of, 


and ihe plane gives tility and silently 
down toward the landing field 

Stop watches ready for action, a group 
of inet fit sce ofthe Laney 
Memorial Atrangstical Laboratory wate 
it eagrly. Ast coast Gown is ar puth at 
tileteminute speed theres jest ime (0 
notice two ‘untusal feature. about the 
fraft One of them is tbat te srs of ts 
funding gear are somewhat longer than i 
ton "the other fe that there ia paper 
baie at the end of a fitytoot hngth of 
Cord tralling from its usclage 

"The paper ag strikes the erasy fed 
and breaks ina idle cloud of white dust 
‘The top watches cick "Two aod half 
seconds ater the landing wheels thd 
Meath en, ad he ater 
i of white fut as second paper 
Apna texwee the whe, aks 0 
ioe ga 

“The plane rolls of scros te fel, then 
cores oa stop. The distance between the 
two, white maria on the pred i mess: 
tred,"‘Two hundred feet. ‘Then the 
{ince from the second mark to the plane 
‘Three hundred and twenty-seven feu 

We have seen the hen lesteeoerol- 
ple landing in aviation history. The plane 
fae come from a flt-foot sfitude to 
stop on the field fn Title more than 300 
fect, Earlier tests have shown that the 
Shortest landing from 8 Btyfoot height 
iga won made the una wa of whch 
this pecticlar paso was copscle was 
00 feet Even more important, the limi 
ing of the upeard movement ‘of the el 
‘lor used inthis poner landing has done 
vey wilh the Balad of the plc's st 
Ing and going into spin while dangerously 
Close to the ground 


AIRPLANE, comes oat 


1 out 
of the sky over Langley Field, 
Va, Three hundeed feet above 


2 


By this test ight the 
scientists of the Nae 
tional Advisory C 
tntee for Aeronautics 
have shown the way to 
watd the Increased safe: 
{yin landing that is one 
the. most presing 
problems fa the Job of 
making air travel sale 
Statistics prove the 
seriousnese of the land- 
ing hazard in aviation 
Comparatively few ac- 
dents occur in air 
transport ine scheduled 
fying, for the last two 
and a half years the av- 
erage doe accident 
per 420,692 sicplane 
Bat between Jan- 
try, 1931, and 
1988, there were a total 


of 3.210 airplane acci- 
dents in the United 
States—an accident for 


every 65.234 miles 
fiowa in ail clases of 
air service. More than 
haf of these accidents 
‘curred in making nor 
tal or forced landings 
‘Another fifteen per ceot 
of them were ‘cashes 
flowing als ee 
in spine withthe planes at low altitudes 
"his means that more than two thirds 
ofall our slplane accidents in that period 
T2785 crashes of greater of less seious- 
earful to do withthe making of and 
ings at altports or emergeacy fl 
Bich fad been Tearsed about the be- 
havior of airplanes in spins, but there was 
little definite Knowledge of what plane 
does when tf placed in 2 situation fkely 


Spectacular safety teats with full-size 
Decoded by experiments on models with laboratory Instruments 


{o-result in a crash, so a study of the sub- 
ject was undertaken at Langley Field 
Flight scientists, th delicate in- 
struments, went in ten planes 
ranging in size from a 1,320-pound two- 
passenger monoplane to ‘a 13,S00-pound 


nts have occurred 
when airplane engines have stopped short 
Miter the take-off eapecially in cases where 
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for Swift Planes 


BY ARTHUR GRAHAME 


the pilot has attempted to turn back to- it was different when even a 
ward the field. In one of the series of flight slight turn was attempted. Then 
tests at Langiey Field this situation was six of the ten planes went into 
‘simulated. Each of the ten planes was put spins. The controls of the four 
into a steep, full-power climb; then the planes that did not spin, it was 
throttle was closed suddenly, and the plane found, did not permit enough 
put ina glide as quickly as possible. In upward movement of the ele- 
teach case it was found that a landing could valor actually to stall the plane 
hhave been made without serious danger. and so kill its flying speed. 
‘All of the planes could be successfully From this a really valuable 
put into a turn immediately after the power lesson was learned—that the de~ 
was shut off, but the instruments showed gree of danger of an airplane 
that a 180-degree turn resulted in a loss of accidentally falling into a spin 
altitude of from 250 to 300 feet. In con- froma stall depends entirely on 
sideration of this inevitable loss in a turn the amount of upward move- 
‘without power, the N. A. C. A. advises pi- ment of the elevator that is 
lots whose engines have failed shortly after possible. If the elevator move- 
4 take-off never to attempt to turn back ment is limited sufficiently, no 
the field unless they have reached airworthy plane can be made to 
ht of at least 400 feet spin without the use of power. 
In another series of tests the throttle" Having scotched the acciden- 
was closed and each plane put in a glide. tal spin, the most dangerous of 
‘Then the control stick was pulled back as landing hazards, the N. A.C. A. 
far asi would go, moving the eevator pr scents went on experiment: 
ward and so lifting the nose of the plane, t tests showed that 
Ind held there. Itwas found that with the the gliding speeds of the expe. 
this position nine of the ten planes imental planes with limited ele 
Could beheld safe faa straight glide, But vator control Yabged between 
fifty and sixty-two miles per 
hour, and that at these speeds 
the ‘planes dropped between Turner's 


ne which had the twenty- With the st 


ling recent increases in 


| velocity was Gtted with airplane speeds, there has grown an urgent 
peciallydesigned need for some sort of effective air brake. 
— ‘ruts {o absorts Several devices intended to accomplish 
te shock of the these purposes have been tested at Lang- 


ep landing. ley Memorial Laboratory. 
The experiment _"‘Wind-tunnel tests showed that the Fow= 

cliding straight ler variable area wing has the greatest lift 
o the ground was of them all. It consists of a main wing, 
hen made, and, and of an extension surface of the same 


as has bees told, sectional form as the wing. In high-speed 
the new limited flying the extension surface is entirely re- 
ontrol-glide tracted in the lower rear portion of the 


4 


its area, ing 
ber, oF between the main 
‘wing ‘and the extension forms a slot 
helps to maintain a smooth fow of air over 
the surface of the wing. The wind-tunnel 
tests showed that the main wing and its 
‘extension flap have a lift twice as great as 
has the main wing alone. They indicated 
that if the Fowler wing were used on an 
average monoplane it would cut down the 
landing speed by more than one third and 
thus add to its safety. 

‘Another form of hit-ncreasing device is 
a retractable slat on the leading edge of 
the wing, which when extended forms a 
Slot. A new-type slot used with the Fowler 
wing in wind-tunnel ests resulted in a stil 
reater increase in the wing's lift. When 
this combination was used in fight tests it 
cut down the landing speed of a 2,000-pound 
plane from sixty to thirty-five miles an 
miners stlying problems of design and construction with he sido ‘our. Tt also made possible a steeper land. 
2C'technica shoal fe Calorie, The latest devices are demonstrated in thway ‘ing lide, and a (Continued om page 117) 
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F YOU own a goldiish, the 
chances are two to one it came 
from Martinsville. ‘This south- 
mn Indiana town is the goldish 

center of the world, Seventy-five million 

fish have begun life in the 600 ponds of 

i famous Grasyfrk, Fishery 
en spent a week, not long ago, 

ratching the work of caring for these 
‘f goldfish, 10,000,000 baby: fish 

{just rolled from’ their round. white 

‘eggs and were darting about ponds and 

hatchery tanks, For the older ish, men 

were cooking mush breakfasts. in’ giant 
7,000-pound boilers. Other employees 
re busy shooting weeding chemicals 
into ponds; stalking watersnakes, rus 
fish hawks;, sorting. counting, pack- 

{ng "goldfish and sending them racing 

across. country ina giant, truck that 

resembles a. submarine and can carry 

200,000 fish ina single load. 

AU Grusyfork. T discovered, golifish 

is a highly: specialized, mass 

‘milin-dollaea-yeae- busines In 

tine research bes played 8 Rey: 

‘dentally, the work provides an 

worbing shove that attracts thousands of 

visitors a year. 

"To ko back to the beginning. About the 
year 1900, Eugene C. Shireman fell heir 
to a swampy farm a mile of s0 north of 
Martinsville, This was just twenty-two 
years after Rear Admiral Daniel Ammen, 
of the U. S. Navy, had brought. the first 
foldfish to America from the Orient. One 
day, a friend from Indianapolis drove 
down to see Shireman. He was sling 
washing powder for a. chemical company 
Which had Bit upon the bright Mea. of 
offering a small bowl and a pair of gold- 
fish as a premium with its product, “The 
scheme clicked from the beginning. In 
fact, it worked so well thes had run out 
of goldfish, Shireman decided to turn his 
‘swamp into a fish farm and sell his crop 
to the chemical company. wa 

‘He began with 200 goldfish, the origin- 
al breeders whose descendants are now 


ray 


ig thene mate, where 
‘Sem be erised by the ales 


‘timitine the member of Uny_ 
Einln a"pona’ The retector 
‘Bakes it possible ty ave thest 


nearing the bundred-million mark. By the 
time he was turning out enough fish to 
sell, the chemical company had gone out 
of ‘business. But other concerns were 
giving goldfish as premiums and during 
the next half-dozen years, Shireman’s fish 
increased the sale of a score of products. 


RAISING 


old fish 


BY THE 
y MILLION 
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By Epwin TEALE 


rowan 


frat "haeched,” these 


In fact, practically the whole demand for 
foldfish in the early days was for use as 
premiums to aid selling campaigns, 

‘The average output, during the thirty- 
four years since the farm was started. 
hhas been more than 2.000,000 goldfish a 
year with the annual har- 
vest soaring in the past 
few years t0 7,000,000. At 
present, the ponds hold a 
Surplus’ that brings the 
total number on hand close 
to 50,000,000, Full-grown 
and nose to tail, they 
would form a solid line of 
foldfish stretching 3000 
miles from coast to coast! 

Neatly: 100 people keep 
fon the jump caring for 
these millions of fish and 
running associated facto- 
fies. The board bill for 
the goldfish, alone, reaches 
$75,000 a year, more than 
the’ feeding costs of any 
other livestock producer in 
the state, Wheelbarrows 
and horse-drawn trucks run 
along the levees between 
ponds fo transport the 
¥atious foods, ‘They in- 
clude tons of exe yolk, car- 
Toads of flour and enouh 
mush and hominy: to feed 
fan entire army of men. 

For a bird's-eye view of 
the vast-scale activity. at 

biggest “hatchery on 
earth, let's follow the 
goldfish of one hatching 
through their life at 
Grassyfork. 

Lining the edges of the 
eighty breeding ponds. you 
see rectangular frames of 
wood anchored in place. 


They contain curious nests. of Spanish 
moss held in place by wire webbing. When 
the eggs are ejected by the female and 
fertilized by fluid shot into the water by. 
the male, they adhere to the threads of 
most like round, miniature pearls, Each 
is nearly transparent and about a 
teenth of an inch in diameter, 
‘Some of the veteran breeders are more 
than a dozen years old, according to Capt 
Harrs Wood manager of the plant. One 
female may’ lay as many as 75,000 eggs in 
a season. Spawning, which begins at sun- 
rise, continues until about noon, When the 
feges are firmly attached, the moss is 
transferred to one of the 216 concrete 
hhatchery tanks. Unfertilized exgs rapidly 
become covered with fungus and soon 
hhave the appearance of tiny balls of cot- 
ton batting. The fertilized eggs, about 
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‘The rst-meal of ese back. wig 


tome coming from 39 
are used to satisfy the 
sppetites of the baby fish each year, The 
fquivalent of from Biteen to twenty dozen 
exes may go into a single pond every 
twenty-four hours 

‘During the first, ten days, the minute 
fish, which have the same appearance as 
the fry of carp of bass, dart about their 

erete tank, gobbling down microscopic 

‘of food.” At the end of that time. 
they are transferred to. ome of the 330 
ponds reserved for little fish and soon 
Afterwards are shifted to stronger fare, 
‘This is a cheap grade of wheat flour. It 
is thrown by the bucketful over the sur- 
face of the water, In twenty-four hours, 
40,000 of the little fish will consume 
much as thirty pounds of four. 

‘ponds range in size from fifty feet 
across for the smallest to an area of 
fighteen acres for the largest, Fed by 
natural springs, they drain downhill from 
‘one to the other, emptying into Gra 
fork Creek and Cicar Creek which event: 
ally reaches the Wabash River. ‘The total 
area under water is more than 350 acres 
Consisting of 615 ponds. 

‘Two ponds, with a combined area of 
almost am acre, contain fh, They are 
given over to one of the queerest aquatic 
ranches in the world, producing billions 
and billions of water fleas, or daphniae 
40 feed the minnows. 

‘On cool summer mornings, these ponds 
seem a solid mass of microscopic animal 
life as the water fleas. red, green. or 
brown, according to the color’of the bot- 
tom, tise to the surface. At. intervals 
‘men collect them in cheesecloth nets and 
transfer them to the feeding ponds. Care 
Mut be tnken the aro of deine 

ced in a pool as too much may smother 
the tiny fish 

an Yin ie ate epg 
charge of the delicate work of feeding 
showed me an ingeniously simple device 
which helps him estimate the number of 
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Seruon cages. ae shown shove: They atv thew sorted os a binds 4 
Y 
ixty percent, hatch out into microscopic At titht the unique tanh 
ry about the same color and haruly larger 


el tte Ueequeat tip 


a sick with bi 
uate of tin at the end. When he 


n chemical research seek: 
oat will kill weeds sith 


fe marked ¢ 


Afterwants the Tish 


Getting the right color and obtaining it 
as soon as possible are two problems of 
the goldfish raiser. For goldfish aren't 
goldfish until’ (Consinued ‘on page 105) 
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PUBLIC ENEMY NUMBER ONE 


Surgeons Stretch Crippled Legs 


x Amazing new operation severs bones and then 
lengthens them gradually until a short limb 


M.. 


Timiped ‘paintul 


y through life because in 
of other disease had left 
‘now walk and 


the 
work and play 
of normal, 
ticle of modern surgery has achieved for 
them the amazing feat of actually restor 
ing the length of the deformed I 

"These astonishing cures are effected by 
a remarkable operating te 
ed by a famous New York orthopedic 

Work on the method was 


surgeon _ 
oneered by Professor Putti of Italy and 
it was later improved by a St. Louis 


physician but there was no dependable 
‘nd accurate way of stretching the leg 
The New York surgeon's development of 
fan ingenious instrument provided the 
means of controlling the stretching process. 
‘The new operation is one of the most 
delicate and exacting ever attempted. So 
far as known the latest technique is us 
only: at the Hospital for Joint Diseases in 
New York City. In addition to the manu- 
al dexterity of the surgeon, the assistance 
of nature is required to make the oper- 
ation a success. The surgeon cannot 
stretch a bone; he can only cut it. The 
new bone tisste which gives the lex its 
added length is produced by nature. 

Dividing the bones in the lez demands 
the utmost care and skill, The bones 
usually severed are the fibula and the 
tibia of the lower leg, Sometimes the 
femur of the thigh is severed but this is 
done only when maximum lengthening is 
desired. 
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attains 


To sever the bones, an incision several 
inches long is made in the leg. starting 
about three inches above the ankle in the 
case of a lower leg operation. The patient 
is, of course, under complete anesthesia 
during these steps 

‘Next, the fibula is cut obliquely. Then 
four short pieces of stiff piano wire are 
driven horizontally through the tibia, Two 
of these wires pierce the bone near the 
Knee, one pierces the ankle section, and 
the fourth the heel bone of the foot. A 
Tong step cut is then sawed in the tibia 
The step is made longer than the length 
that is to be added to the leg. so that, 
when the leg is later stretched the two 
sections of the bone will never entirely 
lose contact 

With the patient still under anesthesia, 
the leg is placed in the stretching instru- 
ment. This bas three upright arms on each 
side, The wires protruding horizontally 
from the leg are made fast to the arms. 

“The incision is closed and the patient 
pat to hed. The wound is permitted to 


normal proportions 


so limp vanishes 


ing process is be 
screw action in the ase of 
ment, the severed. bones 
drawn apart. A aixtcnth of 
the most the bones can be moved in 
one day without impairing the success of 
the operation, This gradual separation ex 
te made in most caves, without causing 
the patient any pain, 

‘A this point nature assumes the lading 
role in the drama, The mysterious power 
SF bone structure to reproduce itself ene 
ables the severed bones to. close up the 
Space between the ends as they are dravm 
apart. At the maximum sirtching ral, 
about two inches of new bone will be pro: 
duced in. month 

‘When the bone has reached the desired 
length, the apparatus ie removed and the 
leg laced. ina plaster eae unt 
ccutinations show thatthe new bone 
Se is able to Support the patents weigh. 
At his time the wires are withdrawn from 
the bones. ‘This is a simple procedure and 
ie'done without an anesthetic. The cast 
is worn for a while longer, bu the whole 
tperation from the time the. incson fs 
made until the cast i finaly removed con 
Sumes only six weeks. So far, the oper- 
ation as been performed only to over 
ome the eficcts of disease or deformity. 
but there is nothing i the procedure that 
would prevent its being used oo normal 
person who wished to increase his height 
Sd who was willing to undergo the neces 
Sry, long. dawnt operation on his 
bones 
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e SPLIT-SECOND DECISIONS SAVE 


MOTOR- 


‘OTORS roared down the 200 
foot back stretch, T started 
into the tur, going. into a 
wide broadside. "Behind. ‘mc 


‘ot more than six feet away, Miay Wain 
alid into the turn with power on. My rear 
wheel churned the cushion on the track, 
id laid my ‘motor cycle 

topping crash, 
naked eich ok, cng ant, bt 
ig on to my handlebars, my” first 
thought was that Miny in a split-second 
‘would strike me and hustle into the crash 
‘wall, injuring me and perhaps killing him, 
ut" in that instant, surely hot more than 
tenth of a second, he crimped his whee! 
fand slithered around on the outside. In 
nearly the same situation a few nights 
later, Byrd McKinney laid his motor 
down on a turn and Cordy Milne roared 

past on the inside, 

Split-second decisions have saved many 
of us from serious injury in this newest 
fof, motor-cycle sports. sling and broad- 
‘Siding around the four sharp corners of 
these triple radius dirt tracks. We dash 
down the brief straightaways. changing 
angles twice around each end as we ride 
‘ur light but powerful motors sideways 
‘nd take unbelievable chances. just to 
hear the roar of the crowd, 

Broadsiding makes possible these high 
speeds. Only during the last two years 

riders become really 

a puting their matory into fast 

er slides. a8 they take sharp tums 
Irth the rear wheel chursing the earth 


wih 
and usually without real danger. Any ex- 
perienced rider can do this. I find my- 
Eat fighting two. powerful forces as 
‘broadside, one (centrifugal) tending to 
force me'to the outside, the 2ther (cen- 
tepetal) paling me toward the ple. Be- 
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CYCLE 


tween contending forces, lies a delicate 
balance which must be maintained or 
motor and rider will carom off the track 
‘and crash into the fence or grandstand, 
oadsiding has won many races for 
ime in England, Germany, France, Scot- 
land, Australia, and South America. Those 
victories won for me the title of Inter- 
national Champion. Broadsiding gives the 
customers thrills and me chills, and occa 
sionally this method of making turns has 
‘brought serious injury to daring riders. 

‘Though different “riders have various 
ways of going into a turn, here's how I 
do it after much experience: 

T come down the stretch fast, leaning 
{into the turn. My wrists and arms hold 
the front wheel in line with the rear, At 
the turn when the rear wheel starts to 
slide, I slap the power on and, because T 
am Ieaning. this fans the rear wheel far- 


may be pointed directly across the track. 
seeking to force me into the pole. while 
the front wheel is pointed straight for- 
‘ward on the track. In that, awkward and 
dangerous position. I must hold the motor 
‘up off the ground and continue jokes 
to maintain my position. ready to open 
the throttle as I straighten out for a dash 
to the next turn. 

My speed has a tendency to force me 
to the outside. Normally I can offset this 
by leaning to the left. Sometimes I tean 
over too far and save myself only by 
‘bracing my left foot or knee against the 


round while forty miles an hour. 
Vien I first tried speedway racing in 
Australia, before it had been started in 
tthe United States, I would go on the track 
wearing a big leatber pad on my left knee 
and a steel shoe over my leit toe, T used 
both these guards to the limit. If you 
never tried skidding your knee on the 
ground at forty miles an hour, you may 
‘ot realize just how I first felt about this 
method of getting around comers, Now 
T have largely abandoned the knee pad, 
relying on pad and boot to save my leg 
in case T slip during a power skid, 


[ONCE thowehe i took an expert to 
Skit around the semrcircular end of 
she old tachional cache How’ wrong Z 
found ‘myself to be! Imagine cracking 
own on what virally amounts to. 
Fight angle tor, only to have to repeat 
the ski about forty fet later: The tripe 
radius track, which _means roughly 
futoe and a bef tragavay 
cot of the fit ack, requtes 
pre sharp broadsucs within alot stecpe 
ing power skid. Aly choke maneuver is 
torcome. in from the outside toward the 
derscr then wat becodading ix We mide 
Se te cone Tea Of pnt ie 

1 of the curve, Kick my motor Into a 
Aide ‘ad sberalmost the, whale: Way 
round. sesihtening up momentarily 
the mile, "This means an amost contin 
tour lide of 200 fet 

Ail the beter eens practice consa 
to perfect thee form, [nave bad movies 
mate at the same Tasant from tHe hae 
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‘Wore inthe author of this article, wearing 
‘tanh haimet whieh ix decorated with a Bee 


of the track, so T could study 
om both angles, Ray T 
‘oming American ride 
aphs to reveal bi 


wheel, His distribu: 
the machine fs excellent 
The other view shows clear 
hhigue of expert broads 
polnted down track, patall 
reat wheel churning ali 
ward the pole, and T 
ting lightly back along the machine, thus 
fdding to the beauty of his performance 


OEY the most powerful riders can 
hold the pole during the heat of rac 
ing. Byrd McKinney, one of the 


strongest riders. in ‘the game 
soon learned the pole is. the 
shortest distance around the 
track, and managed (o win twelve 
handicap races ina row in Call- 


fornia. last year, In the handi 
caps, the faster riders are started 
inthe rear, from a standing star 
while in the seratch races, four 
Mart abreast with a flying start 
T have Langled with the best of them 

it home and abroad, In this country Ray 
Tauser, Miny Waln, Byrd McKinney 
Lamoreaus, Cordy, Jack Milne 

man, and Burton Albrecht prob 


one unwilling to take 
ing to achieve hono 
American and fit 
ship, Some tide 
crouch over the 
ftand up, because 
grace of one’s riding 
feeling of 
close to my motor, T generally’ stay with 
my machine when it goes down, Keepit 
it between myself and the oncoming 
riders who are close behind me 

The low-lying rider frequently escapes 


leading to the 
he world champ 
ig straight up, of 


SEPTEMBER, 1934 


Rounding Curves, with One Wheel at Right Angles 
to the Other, Is Speed Stunt of Reckless Racers 
in Night Contests on Fifth-of-a-Mile Tracks 


Exper 


tal Motor 


injury in an accident, though there are 
exceptions to all rules, Ray Grant, hit 
full speed on the Oakland 
ago and was catapulted 
toward the sky. He € 
nship of a nurse the 
turned this season f 
jnunishment.. Ray’ is an interesting 
® watch as he seems to lie flat on 
wand when broadsiding. He goes £0 
in fact, that T sometimes slow up 
‘when following him because T cannot sce 
for a moment whether he has gone down 
or is still in the ra 


xt month, bat 


Some queer accidents happen, The Brite 
ish cruiser Delhi put into San’ Diego re- 
cently and the officers and crew were ine 


to watch us perform, We performed, 
T was’ following Do Lism: 

track in good. sha 

when, f yparent re 

T hit his machine in mid ait a 

end over end for three camplete somer~ 

sults, Bo got _up and raced again, but 


after Thad (Continued on paso "122, 


» 


ELECTRIC STAMP BURNS 
PERMANENT IMPRESSION 


Ustsa heat instead of 
new German device for stamping papers 
and documents leaves an impression that 
fannot be smiudged or erased. ‘The heat 
is supplied y eleiiciy from the, ih 
{ng circuit, When the stamp is applied to 

Wer, a small button on top of the handle 

Dressed down momentarily closing the 
circuit, A resistance lament heats. the 
{ype plate in the base of the stamp. which 
Instantly scorches a permanent brawn im- 
pression on the paper as desied. A ther- 
Mostat contained in the stamp prevents 
the type plate from overheating and thus 
burning or weakening the paper. Plates 
carrying various legends and designs can 
be used interchangeably. 


Wine its 
fortably on ‘his. porch, 
farm tractor operated by radi 
control plows his field for him. 
Radio | x ihe 
tractor’ movements ae sy 
by an automatic radio trans 
tr, and are picked 

{enna om the tracor. A receiving 
fet sarts the tractors engine, 
‘works the throttle and’ controls 
the steering. The new robot. ex- 
hibited at the Chicago. World's 
Fair, is an improved model de- 
‘eloped after earlier experiments 


ROBOT PLOWS WHILE FARMER RESTS 


spulses governing the 


VITAMINSMADE 
VISIBLE AT THE 
CHICAGO FAIR 


Mvcn discussed 
and settee ge are 
ih sive ances 
Eerybods knows that 
they ae considered to 
te event parts of 
very diet but few 
people have any ies 
What they look like. Now, however, visitors fo 
the World's Fair in Chicago may sce vitamin 
predicts intangible form fn an exhibit recent 
BP pecptted. The (our Kinds of itomins, A. B 
ind D, are exhibited in tubes as shown in 
{ip accouparying Mostration, cack (ibe com 

ing u par, teocestrued ample of the 
tama fradaced by tons of laboratory ex 
periment Tt bocved that th exh wil 
Cause more attention to be given 0 vitamins 
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DUTCH HIGHWAY SHOWS 
SIX MEANS OF TRAVEL 


Stx kinds of trafic, $0 different as to 
furnish a graphic study in (ransportation, 
‘methods, flow along side by side for sev~ 
eral miles at a certain point in Holland, 
Beside one of the many canals of the 
‘country run three highways. There is a 
narrow pavement for pedestrians, a 

Is wider one for cyelists, and a broad 


highway: for automobiles. Between the 
motor highway and the canal runs a 
ouble-tracked interurban trolley” line, 


and on the canal itself the slow-moving 
canal boats glide along in. vivid contrast 
to the speed of the more modern means 
‘of transportation. Beyond the canal is a 
‘double-tracked electrified railroad. Thepho- 
tograph at the left shows the novel scene, 


MERRY- GO-ROUND DRIVEN BY HAND 


Ciitpees provide their own pow- 
er to take an exciting spin on a 
merry-go-round produced by a Dal- 
las, Texas, inventor. Occupying seats 
at the ends of a long board. the 
two children push hand levers back 


and forth, Wires leading from these 
hhandles actuate a ratchet wheel which 
causes the board to spin rapidly about. 
‘The board is mounted on ball Bearings on 
4 single support set in concrete 

Sule steel slrrups are tted to the board 


POPULAR SCIENCE MONTHLY 


‘AUTO TIRES MADE OF SYNTHETIC RUBBER 


Syxtiertc rubber tires, made from ace 
tylene, salt, and water, have been built and 
id’ successfully by an American firm 
using an amazing new chemical discovery. 
All the ingredients of the artificial rubber 
‘ean be produced in this country. While the 
‘new product is far more costly than natural 
rubber, its discovery frees the United 
States from dependence upon foreign pow- 


MIDGET SOLDERING IRON 


Aw euecratc-tnox plug serves both as 
handle and source of current for a midget 
soldering iron recently placed on the mar- 
ket, The iron is fitted with a pair of prongs 
that slip into the holes of the standard plug 
House current operates the tool. 


1, Lord, California dentist, 
shop grinding s telescope miro 
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Taner tube of synthetic 
J 


ers and the possibility 
fof rubber shortage in 
‘case of war, In exten- 
sive tests, the synthe 
tic rubber is reported 
to have worn as well 
as the natural product 
The discoveries lead- 
ingto the development 
of the rubber were 
made by the Rev. 
Julius Arthur Nieu- 
land, of the University 
of Notre Dame, after 
many years of effort. 


COLLAPSIBLE SAWHORSE 
EASILY STOWED AWAY 


Isvexten by a Denver, Colo,, man, a 
new sawhorse can be knocked down when 
hot in use and stowed away on a shelf. Al- 
though it resembles the ordinary sawhorse 
in appearance, the eros piece is detachable 
rom the legs. Each pair of the latter is 
joined by a hinged metal attachment. The 
‘metal is $0 cut as to form a bridge for the 
ross piece when the legs are set up. 


GYROSCOPE STEERS TARGET BOAT 


‘Travetixc forty miles an hour over a fixed course, 
a pilotless target boat now being developed by the 


‘Army will provide a swift, long-range target for 
Coast Artillery guns. The boat's development is said 
by the Chief of Coast Anillery’s office to be still in 
fan elementary stage, but an experimental model, 
built by Gar Wood, famous motor-boat racer, was i 
ently tested. Steering is controlled by a gyroscope 


which is located in the rear 
cockpit. When the angle of 


‘course, the gyFoscope oper- 
ates a compressed-air engine, 


over and forces the boat 
hack on its course, 


HS sestine, hobby of building 
astronomical telescopes gives Dr. 
Charles N. Lord, of Long Beach, Calif., 
a chance to make use of the delicacy of 

ich that he has acquired in his profes- 
sion of dentistry. Photographing the 
‘moon is his specialty. and the high qual- 
ity of his photographs is due in great 
measure to Dr. Lord's skill in grinding 
his reflecting mirrors and to his method 
(of exposing photographic film. Dr. Lord 
‘uses a simple box camera and exposes 
the film by interposing his hand between 
the two mirrors of his telescope. as at 
right, before the camera shutter is 
‘opened, Withdrawing his hand for an in- 
fant, he obtains a one-fifth-second ex- 
posure without jarring the apparatus in 
ny manner, resulting in perfectly sharp 
negatives 


au 


TWISTED NAIL CAN BE 
DRIVEN INTO CONCRETE 


Wooo can be attached directly to con 
crete of steel, without the use of expan- 
sion Volts‘ ‘nailing plugs, by means of 
Anew type of nail, ‘The nail, made of 
tough steel, comes in lengths ip to four 
Inches and is twisted in the manner of a 
drill. When it is struck, the twist causes 
jv to turn and thus it bores its way into 
the concrete or steel. Once driven 
the nail remains securely locked in pl 
until ted out 


WHIRLING ARM TESTS AIRCRAFT MODELS 


2 


THREE MEN NEEDED 
TO CARRY MONSTER 
“HAND” OF A WHALE 


Suaren like a monster human hand, 
the odd specimen of bone, illustrated at 
left, recently aroused the curiosity of 
passers-by when it was carried through 
the streets of London, The limb is actual- 
ly the bony structure of a Greenland 
‘whale’s flipper. and is a part of a skeleton 
which was being moved piecemeal from 
‘one museum to another. Its five terminal 
bones radiate like human fingers, and one 
‘of them, shorter than the others, resem- 
bles a thumb, ‘So heavy is the spec 


that three men were needed to carry it. 
Complete skeletons of the Greenland 
whale are relatively rare, although the 
esis commonly cited in textbooks as 

is family. 


the typical member of 


NO FORM FOR CONCRETE PILES 


Uxvsvar speed in sinking concrete ples is attained 
with a new method that uses no forms for the con- 
crete. First, holes are drilled with a motor-driven 
auger contained in a steel cylinder, Water encoun- 
tered is drawn off by an electric pump. When the 
drilling has reached the required depth, the con- 
crete is poured. Thus it hardens before water seep: 
‘age can dilute the mixture, On a recent operation 
in Portland, Ore... 256 


FLOATS IN TANK 
ania MEASURE LEVEL 
Aran. of whicing 

model craft through the cna) 
ain at better than 400 
mniles an hour, anew 
device recently installed 
St the Guszesheim Ai 
hip lnsttine at Ake 
Ton, Ohio, provides a 
Spectacular ‘means, of 
{ating airplane design. 
‘The tubular whiting 
arm of the device, 
pened be. cieaey oe 
Fight beam and it 
benced 0, modes up 
to twelve feet in length 
Can be tested 


Wears in the 
form of a st 

of floats actuate & 
newly designed 
fage ‘to. mensure 
the level of liquids 
intanks. The 
buoyant Moats are 
suspended from the gage and hang inside 
the tank, When there is no liquid in the 
tank, the whole weight of the floats is 
bore by the gage, which registers zero. 
AAs the tank i filed, the weight is trans: 
ferred to the liquid and the marker rises, 
‘The new gage will measure all liquids 
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NOVEL TESTS AID WAR ON BARNACLES 


SeEKING a way to prevent the forma ors of paint are most effective in retard- 
tion of bamnacle growths on the hulls of ing the collection of the pests, The barn- 
ships, German investigators have estab- acles, by fouling the lines of the hull and 
lished laboratories to determine what col- sometimes increasing the ship's weight by 
hundreds of tons, reduce its speed and in- 
ase the mption of fuel. Cleaning 
‘wo years, as is done in 
ig passenger liners, is a seri- 
the ship owners, The cost 
of the Leviathan is 
rmans working on the pro 
cerge boards, painted in various 
e ted points on the North 
Sea. Withdrawn after four’ weeks, the 
ies of humacles adhering to the 
‘lors are compared. Another test 
ing a wood disk continu 
ously ina tank 
sea water, Thus it is 
seen how quickly 
the barnacles attach 
themselves. to mov: 
ing objects, as com: 
pared with station- 
ary ones, Americans 
have also. investi- 
sated the formation 
fof barnacle growths 
using white paint to 
check them, 


COLORED LIGHTS WAKE DORMANT SEEDS 


xo. and yellow ght 
rays have proved a magic ~<a) 
eee Sites 


perts of the U, S, Depai 


iment of Agricul 
seeds have ap 
dormancy following 
vesting, and sometim 
fail to grow properly if 
planted in the fall, After 
the seeds hae been soaked 
in water for some time 
anil then exposed to red or 
yellow light, the dormant 
phase was found broken, 
Strangely enough, blue of 
igreen light retarded the 
ermination of seeds, 


DAINTY SHIP MODEL HAS 
RIGGING OF HUMAN HAIR 


human hair for rigging, and bank- 
cancellations for deadeyes, A. G. 
Law, New York commercial artist 
elaborated upon our plans of the 
ship Sea Witch to produce a model re 
markable for the delicacy of its workman. 
ship. The nine-inch miniature is mounted 
upon a hand-painted map. showing the 
spot where the history-making vessel was 
wrecked in 1856. 


NEW FLIVVER SUBMARINE 
CARRIES ONE PASSENGER 


A oxe-max submarine, built by a Chi- 
cago. inventor, has undergone in 
‘which it was submerged to a depth of 
fifteen feet. The strange craft is ten feet, 
Tong and carries one man comfortably. So 
that the occupant can see under water, 
small rectangles of glass are set, into the 
skin of the craft near the bow. The boat 
is powered by an electric motor, and is 
made to dive by means of fins attached 
to either side. 
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Breeding Dogs 


BREED of oes 
A sce 


o 
{mals selected for their mental 
ability-and natural talent. 

Dr, William J. Lents, direc 
tor he Sal Animal Cnc 
Of the School of Vet 
Medicine at the University of 
Pennsylvania, believes that the 
same process of selective breeding that has 
produced such specialized. physical 
Es the Sealyham and the Boston terrier 
tan be successfully applied to the devel: 
‘opment of dogs s0 superior in mental power 
as to rank as the Brain Trust of the canine 
‘world’ and form super-dogs. 

‘he American Kennel Club recognizes 

ty-nine distinct breeds of 
Heer ihe weg frre thn Uy Chttoning 
that weighs as litle as two pounds to the 
lordly St. Bernard that weighs as mich as 
two hundred. Some of these breeds, such 
as the greyhound, the. bulldog and the 
Glachehund. ‘were in existence ‘when, the 
world was young, Others, such as the Alre- 
Gale, the Boston terrier and the Sealyham, 
fare""made” breeds—varieties of dogs 
evolved by crose-breeding for specialized 


u 


Sed deiteting calor, is the 


[A GENIUS AMONG FOX TERRIERS 
“This superintelligent terrae, who has demonstrated his talent by counting 


purposes and now become distinct breeds. 

‘Many dog lovers like to believe thatthe 
big, black Newfoundland has a. dash of 
ear blood in him, and that the German 
shepherd is near kin to the wal. But scien 
tists agree that all the dogs in the world 
to-day are descendants of common canine 
fncestors. Outwardly there isa big difer- 
nce between a regal great Dane and a 
Sapring fox terrier: and an even greater 
diference between a highstepping Irish 


setter show champion and a hungry-cyed 
‘mongrel sniffing around a butcher-shop 
ack door. But those differences are the 
result of specialized breeding and of envi 


Gype ‘that wil be used to bred for brains 


‘of years greyhouncls ha 
tren bred or speed, and 
the dogs that to-d 
chase mechanical rabbit 
around our dog racing 
tracks are but little dif 
ferent from the grey- 
hounds that_many ‘cen- 
turies ago ran down fleet- 
footed game for the 
pleasure “of the spo 
foving kings of Babylon, 
Man, making use 
through’ the years of his 
closest animal friend, has divided dogdom 
into its eighty-nine clans for his own ad- 
Vantage and amusement. To help him in 
the business of earning his living he has 
bored dogs such as the collie and the Old 
English sheepdog to do the work of herds 
men, the terriers to Keep his farms and 
stables free from rats and other vermin, 
and the husky to drag his sleds in the 
frozen North. To help him in his sports he 
has developed several breeds of hounds, 
and more varieties of gun dogs. To pander 
to his vanity in luxurious surroundings, he 
has produced such toy dogs as the peking- 
ese, which in old-time Chinese palaces 
vwas bred in Varying colors to match the 
Costumes of the dandies of the celestial 
‘courts, By highly selective breeding he has 
produced dogs that conform to the man- 
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for Brains 


Canine Geniuses Foretold 


Who Are Selecting Intelligent Specimens 
as Parents of Real Super-Bright Animals 


‘made standards of their particular breed 
dogs of standard size, standard color, 
and standard physical conformation. He 
hhas bred anatomical monstrosities such as 
the English bulldog. He has changed the 
natural shape of the heads of dogs such as 
the collie and the German shepherd. He 
hhas changed the color of dogs such as the 
Airedale and the bull terrier, 

‘And while he was very busy doing all 
that, says Dr. Lents, he has neglected to 
breed dogs s0 a 


0 improve the dog's most 
valuable qualit intelligence. 

Dr, Lent is both a scientist and a dog 
lover, Differences between breeds, though, 
‘do not interest him especially. Tn his = 
dogdom is a true democracy without 


blue-ribbon winner. All dogs, he says, 
aren't the same, but the vital differences 
between them aren't the differences be- 
tween breeds, but the diffe 
individuals, 


‘Dog fanciers, Dr. Lentz thinks, put (oo 
much emphasis on trying to breed dogs 
with certain marked physical character- 
istics, and not nearly enough emphasis on 
trying to breed dogs of above-average in- 
telligence and helping them develop. 
He tells dog story, a true one, to drive 
hhome his idea. One of his friends owns a 
farm, and on that farm keeps a good:tem- 
has become 


at they became raw, To 
make her more comfortable her owner 
smeared her ears thickly with lard. 

‘The farm collie was an interested wateh- 
cer of this act of kindness. When it was fin- 
ished he walked over to the sow to inves. 
tigate more closely. The lard smelled good 
to him, so he began to lick it off one ear. 


‘This police dog already has enough brains to 


‘Trating in this plotore. Further selenite. breed 
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by Scientists 


igh. Eglin baldog 
‘rool of 


the touble learning tos to 
the help sts drowning mam 


‘That jickled, and the wo toned her bend 
‘The dog walked around her, and began to 
Tick the other ear. Again the sow tossed. 
her head. The collie took time out to think 
things over. Then he went into the barn, 
and came out with a large ear of corn in, 
his mouth. Dropping the corn in front of 
the sow, he waited until she began to eat 
it—and then licked the lard off her ears at 
hhig case undisturbed by a tossing head. 
‘That particular collie, it happens, isn't 

1a blue blood, He coulda’t win a prize in 
the smallest dog show. But there can be no 
doubt about his being a dog of superior in- 


learn to atack escaping criminals, ashe it demon 
1 cxpected greatly to tnprove is alent 


Lelligence. Dr. Lentz thinks that he should 


bbe mated with another dog of superior in- 
lelgence. ‘Their, otpring undoubtedly 
bbe above the average in dog intelli 


trove ith ayaten of eek 


were con: 
tinued for several generations of dogs, and 


the dogs of each generation were given the 
advantages of careful training and of clos 
with their masters, a breed 


Bf umlly fstigent doe would vel 
1 the system were continued over a long 
period, always mating the most intelligent 
togs, the rele would be a breed of super- 
dogs with amazing intelligence. 

‘As the dog is man's closest animal 
friend, it is much more important that he 
bbe intelligent than that he be of a certain 
color or that his head be of a certain shape, 
Who wouldn't much rather own a rema 
ably intelligent mongrel than a stupid pri 
‘winner unfit to be a real companion? 

‘There isn’t any such animal as a thor- 
‘oughbred dog. The term “thoroughbred” 
applies only horsey that ave descendants 

‘the Turk and barb stallions and brood 
mares that_were taken to England {rom 
the Near East three centuries ago. But 
there are eighty-nine varieties of pure-bred 
dogs, and not all of those varieties are re= 
markable for their intelligence. 

‘Science has proved that there is little or 
tno relation between the size of a man's 
brain and the power of his intelligence. A 
small man with (Continued on page 119) 
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Waterproof Clothes Bag Rides on Car’s Roof 


Se Crormsc is carried without soiling or writ 

) ling and without crowding the interior of the au- 
tomobile, in a new luggage container that lies on 
the roof of the car. It consists of a heavy, water- 
proof canvas case that is attached by ropes to the 
Car roof and a lighter bag in which the clothing is 
placed. The clothing bag is inserted in the pro- 
tecting case by attaching the handle at one end 
to the hook of a pull cord inside the case. When 
the clothing bag has been inserted, the buttons 
along the end of the case are snapped down mak 
ing the case dust- and water-tight, When the bag 
is lifted off the pull-cord hook and folded once, 
hhandles at either end permit it to be carried like 
suit case, a feature that adds greatly to its 
convenience as a luggage carrier on auto trips, 


HUMANLIKE SKELETONS POSE FOR ARTISTS 


To atm students 
of art and medicine 
in studying the pos- 
tures of the human 
body, a young Ger- 
man ‘sculptor has 
devised skeleton 
Puppets that can be 
adjusted to any pose 
The figures are made 
of aluminum, a 
Action of thei join 
is patterned. aft 
that found in the 
human body, Like 
marionettes, the 
puppets. are manip- 
ulated into the de- 
ired attitude with 
the aid of strings. 
‘The illustration at 
the left shows. the 
inventor of theskele- 
ton puppets viewing 
pair of his crea 
tions which show all 
of the bones 


NEW CAR LOCK THWARTS THIEF => 


Ustso a cylindrical key. a recently marke 
bile Tock for doors oF ignition is said to aor’ 
tection against thieves. A thief attempting to op 

Tock would have to pick each of its seven pune 
separately, Drilling oF shearing off the lock is =i 
be impossible because of the hardened steel she 

Jock does not bear 2 number, a secret number being 
furnished the owner. Duplicate Revs can be obi 
from the factory only 

fon presentation of the 

complete lock, which 

Drevents thiewes from 

Securing a duplicate 

key for unlawful use 


MILLION FAKE DOLLARS 
COINED IN ONE PIECE 


Wuar a million dollars in gold would 
look like, if it were fashioned into a sin- 
ale coin, is shown by a model recently put 
on exhibition at Chicago. ‘Constructed to 


three eighths inches in. diameter 
three inches thick. If it were actually of 
gold, the massive cain would weigh 1,786 
pounds. The picture above compares its 
hhoge size with a woman's handbag, 
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‘de if they 
ne percent dryer thom 
sin they re dea 


A THIRTY-MILEAN-HOUR wi 
crv a road, exerts a 30-pound 
mile a a 


‘A MEMORY EXPERT iw Great Britain 
ld. his head for $5000. 11 will be 
‘by scientists after his death, 


THE CRAWFISH has am eye in its tail. 
Discovered by a Harvard “scientist, it ts 
rtioe 10 light but sees 

Slowly thaw the eyes in the creat 
‘A BEAR'S DEN, sith aw inverted 

scope, har been built In Yellowstone Park 

to enable. sclentits iy the habits of 

the‘animals during hibernation. 


average var going 
linet sistoen:pom 


plat diveanes 
thet Trichoderma, 
imierscopic fume, are being employed 
‘at up the destrnctoe growth 


AN INTERNATIONAL revord cai 
club, has heen formed, ‘with heads 


New’ York City 
in‘ early records for’ tack collection 


= 


SEAGULLS have @ monument at Salt 
Lake ‘City, erected. becaate they 
carly settlers from a grasshopper lwvasion. 


BEES, are coler-blind but they see “ine 


visible” ‘ultravvialet and infrared rays. 
frome war 
AnO1 SEE RED 
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NEW ELEVATOR WORKS WITHOUT CABLES 


Exevators travel under theit own, self top of its endless shaft, the drum inverts 
contained power in a system upon which itself and starts down the other side, the 
a New Vork inventor has just received a elevator car remaining upright meanwhil 
patent. Each car is suspended from a Advantages of the new system, the i 
hollow drum containing 2 driving motor. ventor declares, are that extra cars may 
Under contral of the operator. the drum be used during rush hours and withdrawn 
revolves and climbs a vertical series of when not needed; also, that the. system 
rollers by means of a worm on its exterior, removes present restrictions that limit the 
as shown in the diagrams. Reaching the eight of elevator shafts, 


CAMERA RECORDS 
SIGN LANGUAGE 


oats a alg Seto ty 
Sonate is 
the Stoo Tan 

Yashington to preserve the ign 
Innauage of American Indians. 
Instead of being writen "on 
paper the dictionary is being 
Fevorded on motion-pictre film. 
‘8 fallblooded Indi, familar 
with the sign language. is seated 
ietore the camers and hie gee 
tures are photographed. The se 
of sual language already is 
lite more tian # memory. and 
the motion picture dictionary ie 
being made Yor future studcats 


tie engineers to airplar 


design. 
trols found at the tail in the conventional 
plane are, in the new ship, attached di- 


SILVER RODS SHOW 


Dnuxutive rods of silver, put 
through third-degree tests at the 
U, §, Bureau of Standards, are re 
vealing interesting new facts to ar- 
chitects and builders. To study the 
rate at. which metals flow or 
“stretch” while bearing a load, the 
rods are weighted and kept for sev- 
‘eral months in an oven where heat 
accelerates the stretching. Silver 
rods are used since they can be cut 
from a single crystal of the metal. 


USES STUFFED DUMMY 
TO TAME WILD BIRDS 


‘Tanetxc wild birds with the aid of dum- 
mies is the feat of Dr. T. MM. Hall, Mil- 
Tedgevillc, Ga., physician. “He first placed 
a. show-window dummy in his garden, 
When the birds grew used to it, be sub- 
stituted an effigy of himself, with a card 
board chest that simulated breathing when 
S51 took the pee ofthe duty, and 
self took the place of the sank 

found that the birds were not alarmed. 


METAL’S “STRETCH” 


‘Weighted rads of silver ate placed in this appa- 
heir setch Uder «loud Left. 


in landing as the ordinary tail 
skid. The unustal weight distribution of 
the craft makes a third landing wheel nec- 
essary, This is located under the forward 
tip of the cabin. The plane is powered 
by a fivecylinder radial engine mounted 
behind the cabin, An unusual feature is 
the absence of a tail 


CAMERA FOR MICROSCOPE 
AIDS AMATEUR’S WORK 


Wrrt a new photomicrographic outfit 
designed especially for amateur micto- 
scope enthusiasts, pictures of specimens 
can be made easily. The outfit consists of 
focusing tube, a tight-proof connector, 
and a box-type camera that swings about 
a The microscope is placed on 
the base and adjusted until the image is 
sharp. ‘Then the camera is swung over 
the eyepiece and the picture is snapped, 


CELLOPHANE MASKS SAVE 
DOCTORS FROM GERMS 


Cetrormaxe 
masks for doctors 

and nurses are a 

recent innovation 

at a Los Angeles, 

Calif, bh i 

Worn! before the 

face, the transpar- 

ent shields are de- 

signed to lessen 

the chance of 

tagion in treating 

patients with com- 

‘municable diseases, without obstructing the 
‘wearer's view or otherwise inconveniencing. 
him, ‘The masks may be donned or re- 
moved in an instant, and are either worn 
with a headband or’clipped to the users’ 
spectacles, as shown in the illustration, 
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By means of horse 


turning great winches, pulled 
the bridge to its new location, 


blood corpuscle, with the a versatile form of an instrument known 
tachment for any standard microscope. as a micro-manipulator. 
‘Thus the cell's reaction to poison 
anesthetics, and saline solutions can 
be watched at close hand. A cell 
r ‘may also be dissected beneath the 


‘Abo ew mlcro-manipulator to Inject fuld Ino a 
nif specimen for microscopic seedy. Lett, close-up of device 
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NEW LEG SHACKLE HOLDS 
RUNAWAY PRISONERS 


sed Sr Mg rasa in 
rele Staten be 
MICROSCOPE DEVICE AIDS CELL STUDY te, Beg eaten 


industry your 


Worth 


By Cuester A. Weep 


F YOU tried to sell an, Eskimo an electric fan, a South Sea 

slander a sled, oF a Sahara sheik a motor boat, the world 

vou crizy, Vet, in effect, that fs what amateur 

‘doing every’ day of ‘the year. They are 

‘spending thei tine, theit money. their energies inventing things 
nobody’ wants and for which nobody will pay 

‘Not long ago, one of my clients came to see me about get- 
ting patent-on a new kind of notebook. She was a woman 
who had taken out more t wer period of 
‘years. T asked her if she ¥ money out of them, 
She seemed surprised. “No,” she said, “T never made a cent. 
ButT think if 1 get enough patents, one may make me rich.” 

“That has been the attitude of many inventors I have met in 
the nearly fifty years T have been practicing patent law. They 
have been inventing aimlessly, fumbling for the keyhole in the 
dark. And in the end, they have been disappointed in their ex: 
pectations and have concluded the game is not worth the candle. 

Tn fact a recent survey shows that a high percentage of all 
inventions never pay Dick the costs of getting the patent. 
‘This, I believe, may be traced largely to the fact that inventors 
0 often fail to analyze the market and the demand for theit 
ideas before they go to the trouble and expense of patenting 
them. ‘This precaution should never be omitted 

Tn the hope of helping beginners avoid wasted time and 
money, I am setting down eight tests for estimating the de- 
mand for an invention and the prospects of making money 
from it, In the first place 

"How widespread is the need? 

‘The ideal invention, of course, is something everyone will 
use all the year around. Rubber heels. clothespins. mamma 
dolls, shoelace tips are universal inventions that have made 
fortunes. “Anew kind of coconut grater for housewives of a 
new kind of doll for children will have more chance of prot 


0 


How sound is the basis of the 


8 TESTS THAT SAVE 
INVENTORS TIME AND MONEY 


5 Will the change be too sud- 
den for the public? 


6 How much will it cost to put 
your idea on the market? 


7 1s the idea enough of an im- 
provement to warrant install- 
ing new machinery and 
‘scrapping that already in use? 

Can your invention compete 


idea affects? in price with rival products? 


Is Your Idea 


Patenting? 


than an automatic rhymer for poets or a clawproof coat for 
Hion-tamers—for the simple reason that housewives and. chil 
dren outnumber pocts and lion-tamers. Tf your idea fits tm the 
hhome, in business, or in an important branch of manufacturing, 
ite chances of making money are greater than if it i confined 
to the theater, the goll links, of the shooting gallery. Ask 
yourself the question What class of people will need ty in- 


‘One invention for which there has been a wide demand for 
years is a non-refillable bottle. A standing offer of $1,000 has 
bbeen made by one hair tonic concer for such a container as 
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its high-speed, time-saving features during the rush work are 
worth vast sums to the government. Its value lay in the way 
it answered Test Number Two, name 

How much money will your idea save? 

If you invent a machine that turns out the same article at 
half the cost, you will have no difficulty interesting manuf 
turers. However, if you invent an article that will wear twice 
4 Jong, the result may be another sory. 

‘A number of years ago, a new kind of non-skid chain ap- 
peared on the market. It was designed with solid links across 
the tread of the tire so it was almost impossible to wear it 
‘out, Another concern sued the manufacturer and in court was 
able to obtain a decision preventing the sale of the new chain 
48 an infringement on a prior patent beld by them. But after- 
wards, no one ever, manufactured the superior chains, ‘They 
disappeared from the market. They wore too well, 30 wi 
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‘You could hardly eapect a desert sbelk to get cover this 


‘motorists did not need to buy new chains for many, many years. 

tis well for an inventor to keep in mind, when determining 
whether his idea is likely to prove profitable, that just because 
it is an improvement does not necessarily) mean it, will be 
welcomed by manufacturers. An idea may be a good idea, & 
Valuable idea, and yet an idea nobody: wants, Manufacturers 
are in the business of ‘selling certain merchandise. They are 
fot apt to welcome innovations which reduce the market {Or 
this merchandise. 

_ Puncture-proof tires, having all the qualities of present-day 
tires, for example, would be welcomed by motorists, but prob 
ably'not by tire makers. “They would cut down the demand 
{or tires by lasting too long. Some have already been invented, 
but they are not on the market, 

Tn an industry where the competition is keen, 

there is always a better chance of finding a con: 

cem to accept your idea. In fact, Test Number 

Three for estimating your prospects of making 
money from your idea is: 

How much competition is there in the field af- 
fected by your idea? 

1 yor invention is intended for wie on autor 
‘mobiles, for instance, you have a wider market 
than if i is to be used on cameras, for there are 
many more motor-car makers in America than 
manufacturers of cameras, 

Probably the best example of the importance 
of this factor is the case of Adrian de Piniec« 
Mallet, a French toarding-house Keeper in New 
‘ary bi the te 

ly in the present century, he came to my 
office with drawings of a new ‘kind of bed. In 
is boarding house he had been using single beds 
in small rooms, However, often double beds 
were needed and after working on the idea for 
some time, he finally produced what proved to 
be the father of the modern day-bed which can 
be opened into a double bed at night and con 
tracted into a single one in the daytime. 

Six feet, two inches is the standard length for 
beds. Mallet took two wooden cots, with spring 
fabrics stretched between the ends’ and cut an 
inch oF so from the end of one. ‘This permitted 
it to slide in between the endboards of the longer 
col, By substituting rollers for legs on the faner 
si, he produced a bed that would telescope in, 
at the same time Keeping the spring abrls ot 
tops of the cots subantally level with cach 
‘other. Because mattresses of the same thickness 
‘could be used on both cots, the Mallet bed was 
4 great improvement over the old trundle bed in 
‘hich the smaller of the two beds was much lower 
than the larger one, 

‘The idea seemed so obviously of value to him 
that he thought the first manufacturer he ap- 
proached would snap it"up. Hut, although the 

‘made a fortune when they did appear on the 
market, Mallet had to argue with many different 
manufacturers in New York, Boston, and else- 

‘where before he found one with suficient insight 
to see the possibilities (Continued om page 120) 
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Microbe Hunting 


‘helene und Iilummiaated by ae encloaed ta 


ible nothing except the tiny plants 

known variously as bacteria, mi 

crobes, oF germs, it still would de- 
serve its position as the leading tool of 
modern science. In the first place, it was 
the microscope that revealed the presence 
of these organisms and made possible the 
researches that showed them to be plants 
rather than animals. By magnifying bac 
teria in milk, meats, and canned. goods, 
the microscope helps to prevent the sick- 
‘ness that results from, poisons, By reveal- 
ing germs occurring in the blood. waste 
matter, or stomach contents of sick per- 
sons. it enables physicians 10 identify 
diseases and wage successful battles 
st them. This magic instrument also 
hhas been used to make visible. in coal and 
‘ther fossil remains, germs that lived! mil- 
Vins of years ago! 

There probably is as much variation in 
the sizes of bacteria as there isin plants of 
the garden or field, Scientists have reason, 
to believe that there are vast numbers of 
microbes so small that they never will be 
seen through the microscope, at least not 
through one that works on present opti- 
cal principles. On the other hand. there 
are many varieties of bacteria that are, 
‘when compared with others of their kind, 


I THE microscope could make vis- 


average amateur microscope 
that magnifies a few hundred diameters 
You cant, imply tain your mit 
scope upon a drop of stagnant water or a 
bit of decaying meat and see the bacteria 
that are living in it. You have to go about 
this business of microbe hunting. syste- 
matically, employing stains and’ special 


2 


microbes. as described ln the text, the slide i placed beneath 


Tight av is shown tn the illntation above 


methods to render the tiny germs visible. After 
you have gone through the process once, you 
Sill be sursed at the speed and ease with 
‘which you thereafter can stain and mount bac- 
{eria for observation. You will find this process 
ong of tet Esiaing a mrncpy, 

pment for a microbe hunt does not have 
to br claborate- A few clean slider and cover 
classes; some denatured or, better still, absolute 
ethyl alcohol; a bottle of Loeier's methylene 
blue stain: some liquid petrolatum or Canada 
balsam for mounting, and the usual tweezers, 
medicine droppers, and glassware used in most 
sidesmaking operations. ate about al tha you 
teed to secure sides of bacteria 


Iie the spherical ones are eseeL Oth. 
fet apieat "in thape are 


WITH YOUR 


MICROSCOPE 


ed spiel 


* HOW TO PREPARE, STAIN, AND MOUNT A 


1 Peering Saceria for stuervation wader a microncone, 


Sait quantity of bacteria waters 


a eared ona alias 
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MHS 


pyre cay 
‘When the smear it 
Sobel is burned 
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‘You can find bacteria almost anywhere. 
‘Your mouth is swarming with them. The 
water of the fish bow! has hundreds of 
them in every drop. They are present in 
milk, buttermilk, theese and, of course, 

ited foods in great numbers and are 
ly found and mounted. 
ur mouth is a faitly well-stocked bo- 
Lanka arden, a0 the flowing procedure 
will demonstrate 

Lay out one or more clean glass slides 
and cover glasses, Incidentally, a “clean” 

lide. does not mean one that merely is 
iped a few times with & cloth. Vou must 
Femove every trace of drt and grease, pat- 
ticularly grease, if you want the best re- 
sills, simple method of cleaning slide or 
over glass is to wash it frst with soap and 
water and then scour it with a. greaseless 
hhousehold cleaning agent. Finally, polish 
the glass with a clean cloth such as a well- 
‘washed linen towel. When the glass sur- 
face is pertecly clean and free of grease, 
drop of water placed on it will spread 
fot into'a thin fm. 1 is ea to 


‘pass the polished slides and cover glasses 
‘two or three times through an alcohol or 


How to Find Gerins, Moane 

Them, and Study Their Life 

History Beneath Your Lens 

Is Clearly Described Here 
By 

Morton C. Walling 


gas flame, just before using, to remove 
races of grease. Be careful not 10 hold 
them. in the flame long enough to cause 
‘warping or cracking 

“Touch the tip of your tongue lightly 10 
the center of one of the clean slides. Al 
low the spot of moisture to dry, or heat 
the slide gently to hasten drying Lay the 
slide face up—that is, with the si 
which you touched your tongue, upper- 
Toston a watch glass or other suppor. 
Let a drop of alcohol fall on the center of 
the slide. When it has spread out into a 
{hin ‘ln, strike match and touch the 
flame to the edge of the alcobol layer. The 
‘burning alcobol fixes the bacteria that 
were transferred the side surface from 
Your tongue. In other words, the tea 
nent kills the germs and preserves them 
in their natural form, 


Locfiler's methylene blue is a satisfac 
tory stain for coloring bacteria, You can 
purchase this preparation at biological sup- 
ply houses and some drug stores, or you 
‘can make it as fallows 

‘Add to thirty cubic centimeters of al- 
cohol all the methylene blue it will dis- 
solve. Mix this with 100 cubic centimeters 
of distilled water to which has been added 
two drops of ten per cent potassium hy- 
Groxide solution. (To make a ten per cent 
solution of potassium hydroxide or an 
ther salt, mix one ounce of it with eno 
water to’ make ten ounces of soluti 
‘You will find this stain useful in preparing 
all kinds of specimens for the microscope, 

Place one drop of the methylene blue 
solution on the material to be stained and 
let it remain for one to two 
may get better results by di 
stain with three or four times 


‘Wash the stain off by letting tap water 
and dry the slide. A quick and 
sy way of removing the water isto use 
a sheet of filler paper as a blotter, being. 
careful to press it against the specimen, 
and not to wipe it across the glass, It wil 
Tay you to become acquainted with filter 
paper, for it can be used for many things 
Jn the microscope laboratory, its chief 
value of course Being fly for sans 
and other solutions from_ whic le 
site to remove sold particles, 
‘Although the slide can be examined as 
i usually is desirable to add a caver 
‘lass that is beld in place by a mounting 
medium, For this medium’ you can use 
‘Canada balsam, the result being a perma 
nent slide. Some expert microscopists pre- 
fer liquid petrolatum, an oily substance 
that is said to have better optical. prop- 
erties than balsam, You ean obtain it 
from a druggist. Ask for the heavy grade, 
in a dropper bottle, Place a small quantity 
of the petrolatum, just enough to spread 
‘out evenly beneath the cover glass, on th 
stained specimen, and add the cover glass 
‘There should not be enough of the petro- 
Jatum to ooze out around the edges. {f you 


BACTERIA SPECIMEN FOR OBSERVATION UNDER YOUR MICROSCOPE * 


a 


13, Eecfer’s msiylene blue preparation i p- 
Dlied fortwo minutes to stain the specimen 
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Alter the stain is washed away with 
Pottethe side ie dried wits Sher paper 


+ 


5 Avticy bit 
‘cae Aad covergaasandapecimen iarendy 


petralatum is placed on the 


a 


want to make the mounting permanent, 
‘Simply apply with a small brush gold size 
about the see of the cover glass. 

You probably will not be able to sce 
anything on the slide when you examine 
it with your naked eye, except perhaps a 
slight blueish tint; but when you examine 
the slide with your microscope, at a magni- 
fication of 280 to $00 diameters, you find 
that ‘your mouth contained more than 


teeth. 
“The large, irregular stained patches that 
are visible in the microscope field are bits 


ff tissue or food that were in the saliva. 
In addition you see a lot of little specks. 
Some are round, others are two or three 
times as long as they are wide. You move 
the slide a litte. Here is something! A 
dozen or so little balls are strung together, 
ike beads on a string: and here is another 
ing but the beads are rod-shaped in 
stead ‘of spherical 

soege folate specks and strings are 
teria, the tiny plants that were in your 
mouth, Probably most of them are harm- 
Tess, because your mouth normally is 
‘swarming with them, Probably. too, some 
ff the germs are of the pathogenic or 


stage dig 
ing artic 
this useful accessory is lacking. Perhaps 
4 different stain, sch as carbol fuchsin, 
will work better in some instances. After 
you have determined what to look for, 
‘you can distinguish bacteria with @ maga 
fication of only 100 diameters, “A_goowl 
rule {s to look first for the chains of rods 
or spheres 

You can find bacteria almost anywhere, 
by following the preparation method out 
lined, Tn some cases it will be necessary 
to introduce variations. For example, in 
the preparation of mill specimens, which 
make excellent subjects for the amateur, 
you must remove the fat and manipulate 


the stain so that the best contrast is 
produced. 

Preparation of mille for bacterio- 
logical examination can be outlined 
in steps as follows: 

1—Make a thin smear of milk oF 
cream on a slide. 

2—Dry gently over a fame. 

3—Cover the specimen with a few 
drops of ylol for two and one half 
‘minutes, and then drain off. This 
Femoves the fat. 

4—After sylol has evaporated, 
add several drops of acetone and let 
remain for about three minutes 
Instead of acetone, you can use al- 
cohol for two to five min- 
es oF nt the smear 

ost its milky appear- 

ance and become clea, 

©—Stain with Loefler's 
methylene blue for about 
‘two minutes. Rinse in 
ordinary water. 

6—Cover the smear 
with alcohol for one min- 
lute, This bleaches out 
some of the stain, affect- 
ing that in the bacteria 
tes than in surrounding 
material 

7—Mount in liquid pet- 
rolatum oF other me- 
dium, 

‘$—Label listing source 
cof material, stain used, 
‘and, results ‘obtained. 

‘The presence of bac- 
teria in milk does not mean that 
fit for ase. Dairy companies make no 
attempt to remove all bacteria for the 
simple reason that it would be impractical 
if not impossible, "They simply strive to 
ep the number down toa cae maximum. 

iy to, many. of the Bacteria you 
observe in milk were killed by the Pasteur= 
izing: process. 

‘You will find it a fascinating adventure 
to look for germs in all kinds of materials. 
Tf you happen to cut your finger, make 
f blood smear and stain it 
bacteria. Perhaps you will be lucky enough 
to find a white blood corpuscle that has 


: 
in Pasteurized alc Above, buttermilk bacteria 


devoured a numberof germs. Ts by such 
Fea atte he Ere i pur 

yf ctse-prosucieg organise 

Th xamining tees of el fas 

‘ay encounter ny speck tht resem. 
The! bacteria, but which are in fact tin 
yeast 
3°drop of juice from canned peaches te- 
Sealed thowsands of ny yeas cll bt 
ot a single bacterium. “The peaches had 
een" opened. several days before, but 
Showed no signs of spoiling. Later the 
Fermented, Generally you ean isting 
Seam ces by thir oval shape and com 
iaratively large (Continued om page 120] 


A microscopic cruise throusl 


MAKING A LIGHT FOR YOUR OWN MICROSCOPE 


VENTILATION 


BALL-AND-sockeT 
TRIPOD HEAD 


TWAEADED 
RMP SHADE 
Wousen. 


WEAVY DUTY 
‘socker 
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JOB-WATT TO LAMP 


Ty oted in research laboratories 


oahade 
Eton of lena tube 
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Rudderless Ship Steered by Streams of Water 
pasate, an 


1 allowed 
ne. When 
it may be 
wone of the Lubes, 
id water pressure al 


id eller, placed inside the 
ated 


Fs while 
al steering effect if 
desired, when under way. In a lan 
craft. the propelle 


d be oper. 


can be operated with improved 
economy. Adal advantages ated by a powerful electric motor, 
Claimed (or the method he provides would ‘be withdrawn fron. the 


amber when not in use 


are that « ship eam ma 
rom a wharl without 
tgs, and while at sea ean turn with ation 
‘unusual swiftness, if necessary, to suit 
avoid a coll According to Falker. of installing two tubes in the bow of the able for a typical ocean liner. It is be- 
his plan operated successfully when tested boat, crossing each other diagonally, and lieved that the new system would pr 

‘on a small scale with the aid of a ‘open to the water at each end. Ar special value in increasing the 
teen-foot outboard motorboat, It consists valve is placed at the crossing of the ability of large vessels in close qi 


SPIKE-STUDDED STREET CARPET TO STOP SPEEDING CARS 


Dirricuuty and danger encounter 
speeding automobiles have led Boston 
ment with a speeder’s carpet designed to puncture 1 
tires of a fugitive car and thus halt it ‘The carpet 
a strip of leather long enough to span the usual city 
street and containing two rows of long, sharp pikes 
that are held rigidly upright. On the approach of a 
speeding car, the strip is unrolled and stretched across 
the car's path. It is expected that the spikes will de- 
fate all four tires of a car as it crosses the carpet 


OUR MECHANICAL WONDERLAND 
AGAIN AT THE WORLD'S FAIR 


Visrrons to A Century of Progress exhibition at 
Chicago this year are again invited to inspect POPULAR. 
Screxce Moxrmy's Mechanical Wonderland. This 
exhibit shows, by means of more than 200 working 
models, the principles on which some of the most 
marvelous of modern machines operate. 


SEPTEMBER, 1934 “a 


Radio Beam Guides Girls in Blindfold Race 


uldes nase five 


HOUSE STUCK ON A WALL 
IS BUILDERS’ NIGHTMARE 


Dervvo all the laws of engineering, a 
house that is probably the most top-heavy 
structure in the world stands nest to the 

dens of King Fuad, at Mendora, Exypt, 
‘The howe was but asthe result of a dis 
pute over the ownership of a plot of 
‘round, One claimant, in an attempt, to 
establish his title to the plot, reared a 
apie wl on #..“The other bang a hese 
tupon the wall, “The hanging house, orna- 
mented in the Egyptian style, contains 
three narrow rooms. To reach the rooms 
it is necessary to use a Indder, as the 
round floor is merely the thickness of the 
‘wall. ‘This remarkable stricture, believed 
to be the only one of its kind in the 
world, is shown in the photograph above. 
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Five blindfolded co-eds at the Univer- 
sity of Cincinnati recently competed in 
n odd foot race, guided only’ by the 
beams from a radio beacon set. up an the 
: taking part in this unu- 
Sal contest carried a small receiving set 
<j wore earphones. through. which the 
fuiding’ signals were 
Keard., The signals 
transmitted were of 
two kinds like those 
used to. guide planes 
on commerc 
ways, one 
to the contestant that 
she was following the 
true course and the 
other telling her that 
She was "wander 
astray, The girls ha 
little diticuty finding 
their way to the § 
where” the transmit 
{ing antenna bad been 
temporarily set-up. 


ELECTRIC COIN TESTER 
DETECTS COUNTERFEITS 


Tne electric “detective” shown 
at the right is being used by a chain 
fof banks in Australia to detect 
counterfeit coins. Invented by an 
Australian, the testing device is 
built, into 2 box six inches square, 
and includes a slot for coins and a 
small dial, The latter bears three 
markings: sapence, one) siling, 
and. two uuspected coins 
‘of these denominations are dropped 
into the slot and a button on top 
‘of the device is pressed. If the coin 
is genuine, a needle swings around 
to the proper marking on the dial, 
If it is counterfeit, the pointer re- 
ins stationary at zero, 


LIGHTS TELL STORY OF WAR ON PEST 


Try flashing lights, 
‘mounted on a large map of 
Florida, are telling World's 
Fair visitors. of the victory 
won by the U. S. Department 
of Agriculture over the Medi- 
terranean fruit fly in. that 


rival of the fly in the area, 
and is extinguished to show 
its disappearance. 


‘map poray 
Tomqoent of fait 8 


Risking in sequence 
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Spearing Balloons Is New Boat-Race Hazard 


DIVING HELMETS WORN AS 
SWIMMERS LEARN STROKES 


Divine helmets are worn by pupils tak- 
ing swimming lessons from a San Fran- 
cisco, Calif, instructor who employs a 
radical new method of instruction, Wear- 
ing these helmets, the beginners frequent 
ly remain under’ water for long periods 
during which they study the swimming 
movements of the instructor and later at- 
tempt to imitate them. The helmets are 
‘made from thin metal Containers and cost 
litle. The bottom is removed and the sides 
hollowed out tt ove the shoals. The 
hhelmet is held in place by straps that pass 
under the arms of the wearer. Good vis- 
fon is insured by a large rectangular 
dow in the front of the helmet and air 
supplied by a hose that leads to an ait 
pump at the surface. 
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Battoos “busting” from 
careering speedboats is the 
Spectacular sport recently 
devised by a racing associa 
tion in California, Before 
the start of a race, a cable 

stretched above the start- 


Large toy balloons are sus- 
pended from the cable by 
means of weighted cords 
that are just long enough to 
enable the balloons to be 
touched byamechanicstand- 
ing in a speeding boat. As 
the pilots steer their craft 
tunder the balloons at. the 
finish of each lap, the me- 
chanic, armed with a spear 
and standling in the boat, at. 
tempts to pi 

Toon, If be 
must circle 
mechanic finally succeeds in 
speating his balloon, Only 
then ean the boat continue 
‘on with the next lap. 


TICKET CHOPPER ENDS THEATER GRAFT 
ana 


chopper guards the 
of the theater by 

sorting the ticket stubs a 
to the hour of deposit. 0: 
hour the hopper of 
rotates and the stubs are 
ited in a different 
the same time, a be 
box office and the 
quired to note 
the serial num- 
ber of the tick- 
et being sold at 


deposited in the 
chopper within 
an hour is in- 
tantly iden 
fed when this 
number is com- 
pared with the 
Serial numbers 
of the stubs in 
the different 
containers, 


TINY NEW BRAKE TESTER 
WORKED BY ONE HAND 


Oxe of the most compact brake testers 
yet devised can be operated with one hand. 
‘The new device weighs only a few pounds, 
The wheel whose brake is to be tested is 
jacked up and the brakes applied. The 
ister is then clamped to the tire. Down- 
‘ward pressure is applied to the handle of 
the tester, as shown at left, until the wheel 
is made to tum. The pressure causes a 
needle to move and the reading on the 
dial, as wheel starts to move, indicates 
the holding power of the brake. 


a 


Moror-paivex 
sirens are being in 
stalled on the roofs of 
tall buildings in Paris 
to warm residents of 
the approach of raid 
ing airplanes in the 
event of war. Each of 
the sirens, of which 
two have already been 


every 
direction. Special 
power plants” supply 
current for the sirens. 


USE CARBON DIOXIDE 
IN NEW GLOW LAMP. 


Liour, practically the equivalent, of 
daylight, is provided by a new-type tubul- 
tr lamp’ that uses carbon dioxide instead 
of filaments, It provides illumi in 
much the same way’ as the neon. and mer- 
cury-vapor lamps. The earbon-dlioxide gas 
is made to glow by passing an electric cur- 
rent throuigh it, The photograph above 
shows the new lamps undergoing tests. 


STORAGE BATTERY POWERS 
ELECTRIC MOTOR CYCLE 


Usixe electricity for power, 3 

motor 

inventor is virtually noiseless. 

Current is supplied by a storage 

battery carried on the frame be- 
wheels, in 


in gasoline cycles. 
The cycle can run 
more than for} 


battery 
and can maintain a 
speed of more than 
fifteen milesan hour. 
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DRIVER CRASHES CAR IN 
‘TEST OF GUARD RAILS 


Ham-sarsixc methods were recently 
used by engineers on a California highwas 
to test a new tape of metal guard tal, 
Driving an automobile at high speed, the 
driver ‘cut the front wheels. sharply’ and 
threw the car into a skid. The rear end 
of the car crashed into the guard rail, as 
shown in the snapshot at left. The ew 
guard rail is a wide strip of metal, held 
Several inches in front of line of heavy 
Upright timbers by supporting metal arms 
When the rail is 


Moras, 
invisible colo 
latest “wonders 


art 
als, now being applied t 
walls of a room 

the Benjamin Frankl 
Institute in Philadelphia, 
Pa,, depict outstanding 
events in Franklin's life 
In ordinary light, the 
walls bearing the murals 

pear as blank, Under 
Ultraviolet rays, how: 
ever, the murals’ appear 
{in strong colors, 


GAS IN NEW 
SPRINKLER 
CHOKES FIRE 


AvroManic pro- 
tection against “ire 
is offered by a re- 
cently marketed, 
self-contained sprine 
kler that fights 
flames with asmoth~ 
ering eas, The alumi- 
‘num sprinkler units 
are hung from the beams or ceilings of the 
rooms to be protected. When fre breaks oUt, 
the flames melt a solder cap to release the 
fas, which, being heavier than air, descends 
and smothers the fire. 
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merica 


FALLS IN STEP TO CALL OF 


Drum and Bugle 


HEIR members ranging 
in age from eight to six 
teen, competing drum 
‘corps recently marched 
and played before critical 

judges in. Philadelphia, Pa. These schoo! 

children, led by tiny "drum majors, pro- 
fessionally whirling their batons, demon 
strated their proficiency and the popularity 
of the drum corps. For this Philadelphia 

Contest was not unique. In thousands of 

other towns and cities, similar contests are 

held each year. Nor is this surprising in view 
of the fact that the drum corps is America's 
basic musical unit, It was. important in 

Colonial times and as the fife and drum 

corps it flourished through the Revolutionary 

War, the War of 1812, the Civil War, and 

survives in the annual G. A. R. reunions, 

The World War restored it to national 
popularity, Since then more than 20,000 
organized and well-trained public-school 
bands and more than 30,000 high-school 
orchestras have been scientifically developed 
and continue to function, All of them, bow- 
fever, are founded on the drum corps, of 
‘which several thousands are now active in 


The drum corps is basic because nearly. 
every boy and girl is born with a sense of 
rhythm, Our cavemen ancestors beat time 
‘on hollow logs. The Chinese have been beat~ 
ing time on calfskin drumheads for 30,000 
ars. Human hearts beat rhythmically; the 
earth yythmically; we breathe 
thythmically; hence, we inherit-rhythm, 
"Thus it happens that Charles Goodhall_ of 
Sedan, Kan,, can assemble twenty-four girls 
from the Sedan public schools, where they 
have been taught the meaning and length of 
musical notes; can refresh their memories 
about full notes, half notes, quarter notes, 
eigubs, sxeenibe..ibingeeonda, “dxty? 
fourths, and grace notes by diagrams ona 
blackboard; can instruct them in holding 
drumsticks’ and making rolls and in a few 
‘weeks tum oul a group of skilled drummers, 
All of this, the result of lessons given twice 
weekly, with a maximum of 
minutes a lesson. 
For the same reasons Professor O, H. 
Gerlat can begin at the School of Engincer- 
Marquette University, Milwaukee, Wise. 
‘an equipment of twenty. snare drums, 
two bass drums, twenty ordinary or 
pprano” bugles, four bass bugles and two bass 


forty-five 


” 


drums on December 1, and on the follow- 
ing March 17 can send his boys out for 
atvexhibtion dill and parade to celebrate 
St. Patrick's Day. 

‘An example of how easy it is to start 
and develop a drum corps is found in the 
public schools of Springield, Mo, where 
1 high school chorus has been taught to 
fing "by rote!" Applicants for the drum 
Corps were lined up and marched around 
the’ school auditorium to. plano “music. 
Those who did not fall into step readily 
were climinated. Final selections also 
were made by size, (0 secure uniformity 
in marching appeafance 

‘Those finally selected were taught, by 
example, to bold the left drumatick’be- 
tween the thumb and fst finger and the 


Ly 


—< 


second and third finger; the 
other stick gently wrapped in 
four fingers of the right band, 
Having readily achieved the 
first necessity of successful 
snare drumming, they began on 
a simple “mama-dada” roll— 
two strokes with the left hand 
for “mama” and two strokes 
‘with the right hand for “dada”. 

‘After this, the first of the 
classic fundamentals which 
have been indorsed and used 
by master drummers for more 
than two centuries in Europe 
and America, progress toward 
speed and variety can be made 
rapidly. But snare-drum sticks 


must be held in this manner if the 
drummer is to attain excellence 
fand learn to drum tirelessly 

‘The famous Sanford A. “Gus” 
Moeller, teacher of many drum 
ming siars and author of text 
books on drumming, once put on 


his Colonial drummer's uniform, 
hung his deep, army-style drum 
‘over his shoulder and, just because 
he had long wanted to enjoy a 
real march with a drum, walked 
and drummed his way from New 
York to Boston. He completed the 
trip of about 250 miles over the 
Boston Post Road in eleven days, 
marching every foot of the way 
and beating his drum at every step. 
During "nighttime _stop-ove 
he gave drumming exhibitions be 
fore American Legion Corps and 
before other corps belonging to 
the New England Drum and Fif 
ers’ Association. By carrying his 
drum and holding his sticks in the 
traditional rudimental manner, 
Gus made the journey without 
raising one blister on his hands. 
‘James M. Spencer, who joined 
the Union Army in 1861 as 2 


fourteen -year- old drum 
mer with Company Hof 
the Fifty-Seventh Indiana 
Volunteers, drummed 
through the’ Civil, War 
tapped,” “sticked," and 
rolled” with the’ 158th 
Regiment Indiana_Volun- 
teers through the Spanish: 
American War, and with 
the Home Militia of Sher- 
idan, Ind, during the 
World War. He continued 
drumming at all patriotic 
gatherings until he was 
Well along in his eighties 
Drummer Jim Spencer 
carried a deep-bodied army 
style drum. A shallow drum has not 
enough “body” for marching. 

James Whitcomb Riley drummed with 
the Greenfield, Ind., boys from 1868 to 
1878, which may explain why he was s0 
adept at writing rhythmic poetry 

Arthur “Dad” Rackett, who has been 
beating the “side drum,” ‘or snare drum, 
since 1874 and atill does the long roll oF 
‘Mama-Dada"; marching tap beats, with 
or without “flams” or grace notes; “rufls 
strokes and “drags,” “ratamacues", “para: 
diddles" and all the other tricks with 
drum sticks that experts can do, is prob- 
ably the oldest active rudimental drum- 
mer, for he is still on the job at the 
Wisconsin Veterans’ Home, Dad volun- 
teered for the World War and became 
the white-haired drummer inthe 1918 
version of “The Spirit of "76." 

Dad is the son of a drummer, So is 
George Lawrence Stone of Boston, In 
fact, Stone is the fourth generation in a 
family that has drummed professionally 
Hence, it is not surprising that he should 
be the drum instructor of Marlboro, 
Mass, Drum and Bugle Corps which 
started in 1930, made its first Important 
public appearance at the American Legion 
national convention at Boston that year, 
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Snappy Military Units Provide a Treat for 
Eye and Ear as Nex Fad Sweeps the Country 


and became the Legion's national cham- 
pion drum corps during the Chicago con- 
vention and contest of 1933 

Nearly 250 Legion drum and bugle 
corps were in the annual parade at_ the 
Chicago convention, Almost every State 
in the Union was represented. A majority 
‘of the corps entered the annual cont 
Hence, when Marlboro became the nation- 
al champion it had to show something in 
playing and drilling, The Marlboro corps 
‘was typical of the Legion in that only 
two of its players were professionals, 3 
proportion that will hold good for 

2,000.oF more drum corps, 

f course, a “rudimental 
ch as eatch ean 
‘or “scratch” drummer. To reach the 
prize-winning class in any of the 
local, county, state, regional, and 
national corps contests held from the 
Atlantic to the Pacific each month 
in the year snare drummers must be 
trained in the rudiments 

Tn order to make this training as 
painless for the public as possible 
pupils are taught, not on resounding 
‘drumbeads, but on little rubber prac- 
tice. pads. ‘From practice pads, the 
‘pupils go to drums. Under proper in 
struction it does not take long to 
teach a group of normally intelligent 
‘men to play the drum and bugle. The 
‘North Chicago Post of the American 
Legion ordered corps instruments 
and obtained an instructor in Feb- 
ruary, played creditably on the local 
Memorial-Day and Fourth-of-July 
parades the same year, and during 
That September won. fourth place 
against thirty contestants in the 
Mlinois State Drum Corps Contest 

‘The buplers had a tougher time of 
it, Buglers must not only have a 
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sense of time or rhythm, they must also 
have a sense of pitch or tonal altitude 
must be able to tell a high tone from a 
low tone by ear. Tone is the result of 
vibration, the faster the vibrations the 
higher the tones. Tones. properly asso- 
ciated, make a melody. Also, tones, prop- 
erly superimposed, make harmony. But 
the first problem in bugling is to. make 
some kind of a tone. 

‘The old army or regulation bugle has 
no keys or valves and yields “open tones’ 


only—C, G and E, for the Reveille and 
‘other bugle calls heard s0 often in army 
camps, 

Argood teacher shows his pupil, by ex: 


mp hs Eps awl 3c 


bands and be Isid loosely agunst. the 
bugles “cup-shaped metal mouthpiece 
checks drawn i rather than protraed 
the tone attacked by’ a quick stfoke of the 
tongue between the pe which must not 
be to close together, ‘Only a lle breath 
ie required for such tone making, ‘The 
higher tones are made by draing the lips 
gbter, the lower tones by Tooeenng the 
ps Under no conditions nat the mouth 
Ble, be pressed asi the seni ip 

By uring this non-pesture system, sore 
lips are avolded anda bugle can pay 
almost forever without beng. lied of 
we blunderingly played. high notes by 


Treyoun 


+ 


punching the mouthpieces against our lips 
‘The lips were therefore crushed against 
the teeth, As a result, the buglers’ lips 
either became leather or were as sore as 


boils and were useless after an hour oF $0 
‘of playing. With the modern, non-pressure 
system, good tone is always possible and 
the bugler, like the rudiment 
can go on forever. 
hie, 


‘drummer 
A five-hour march 


does not fa 

Nearly 
sound the note "G 
with a blackboard 
teach the you 
and Eon the staff. Later they learn 

and C above the staff and 
to below the staff, A few 
hours of this fundamental teaching and 
the buglers are started on tunes, 

John Philip Sousa was one of the i 

in showing the possibilities of 
‘drums and ‘open tone” bugles, In 1888 
he wrote a Trumpet and Drum book which 
included not only the rudiments of drum- 
ming but also a march for drums and 
bugles which he entitled, “With Steady 
Step.” A few years later the March King, 
wrote part of “With Steady 
the trio or list movement of 
"Semper Fidelis.” first played by the cele 
brated Washington Marines Drum and 
Bugle Corps. 

‘The recently introduced piston bugle 
hhas changed the tonal picture for adult 
as well as juvenile corps. Open-tone bugles 
are usually in the key of G and only G. C 
and E, with their octaves can be sounded 
‘A piston, or single-valve bugle. adds four 
tones to the standard or open-tone instru 
ment, Also, baritone or bass bugles are 
Dui” with longer tubing, which makes 
their tones an octave lower than the 
standard instruments, thus giving body 
to the music 

‘That is why your surprised ears have 
been hearing in recent parades of drum 
and bugle corps “Susan Jane.” "The Cav- 
alier," “America.""Onveard. Christian Sol- 
diets,” "These Are, My Happy Days, 
“Auld, Lang Syne.” ‘The Long. Long 
Trail” “Who's Afraid Of The Bis, Bad 


buglers naturally 
‘on the staff. Tests 
ida teacher's bugle 

to pick out 


Doing the Scotch Twitl on the 


Wolf?” and a dozen other old and 
new favorites hich were formerly 
played only by bands 
Enlargement of scope in bugle 
playing. plus increase in the numbers 
of rudimental players have encour 
aged the organization of so many 
‘drum and bugle corps that thousands 
‘of youngsters and adults are march- 
ing’ forward toward national har. 
mony, toward a creative use of leisu 
As an example of how quickly. 
rhythm and harmony idea takes. ho 
there is the little town of Chelmsfor 
Mass,, not far from Boston, Last Chri 
mas Guy E, Hazeltine proposed a juni 
drum and bugle corps for his Americ 
Legion Post at Chelmsford. His Pe 
promptly made him chairman of a Dru 
orps Committee which sent out a circ 
letter explaining to parents, publ 
chool teachers. and other adult citiz 
why a Junior Corps would be benef 
The Legion offered to buy the equi 
ment. The public bought most of it by 
tending card parties, concerts and oth 
benefits. Instructors were secured at 
modest figure. George McElroy. who ma 
Dot” Slamin the national junior cham 
pion drum major, voluntarily took th 
Chelmsford, junior drum majors in to 
Soon the Chelmsford Juniors became 


the older musicians preparine 
for the time when they can no long 
thump and bugle; thus are good Amer 
cans carrying on a tradition going back 
Colonial days: thus are we 

new era of rhythm and harmony 
have never had so many drum and buele 
corps as we have today 
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Useful Articles Made from Coat Hangers 


BROOM HOLDER. The 
howe at. leit indicates 
cessive stages in 
‘mating of « broom bo 
cr Below, “using bel 


LIERS, a file, and a pile of wire 
coat hangers are the only” equip- 

‘ment and materials required. for 

making a variety of wire articles useful 

‘Wie 5 in the home. For purposes in which 
‘istproof qualities are important, gadgets 

fan’ be constructed from galvanised 

Hangers, Those made of eae wie ae 

ble for any. article in which 

cy is desired, and those of lighter 

stock for things with complicated bends. 

‘Your ingenuity may find many other uses 

for coat hangers besides those pictured 
hhere—hooksand hangers ofall kinds, ero- 
‘quet wickets, flower-bed fences, and 0 on 


tepa 
‘wire Is shaped’ In Toops 


‘TIE RACK. Bent ax 
Shen here, 

(nates ate sacks 

{fro horizontal arms 
te. held together by 
Suber and tn the 
Center, forming clip 


STRETCHER FOR 
WOOL HOSE 


Manger tor the necktie 
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INTERFERENCE BANDS 
AS SEOUBY YE 


MOR WH WRROR win FROSTED 
matt” sincte senaten, ‘Un 
STEMS Ne 


"Va WAVELENGTH LONGER PATH 


INTERFERENCE BANDS IN LIGHT 


With two mirrors one with 


Scratched Lines on Mirrors Show 


How Astronomers Measure 


of the most fascinating sur- 
prises you get in reading about 
the development of modern sci- 


ence is the way in which some 

parently trifling discovery, made by a 
plone, gives the hey to the most ama: 
ing and ‘unexpected ‘results. many years 
later. For instance, Michael Faraday’s toy 
electric generator, made from 2 few turns 
fof wire, wound with rags for insulation 
Became, a hundred yeas ater, an enor 
mous, dynamo, supplying a whole city 
with light and power. 

Tn a previous article we recalled how 
Newton's discovery that’ prism splits 
sunlight into colors, which eam then be 
reccombined into. white light by another 
prism, became the spectroscope. reveal- 
ing the chemical composition of the most 
emote suns in the universe. (PSM 
June, "34, p. 47). 

Tn the Sime way a simple phenomenon 
first observed “about 1801 ‘by “Thomas 
‘Young, an English physician, has in our 
time given us a yardstick with which to 
measure the sizes of these same stupen 
dous suns. The most. remarkable thine 
bout the yardstick is that it is oly 
about 1/5000 of an inch Tong! 

Tt requires litle apparatus to remake 
‘Thomas. Youne’s. discovery” that light 
waves “interfere.” ‘Two bits of mirror 
And a, sharp knife or ‘compass point for 
scratching fines across them are all you 
heed in addition toa frosted electri bulb 
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Enormous Stars 


In the illustration at the top of this the aingle slit is viewed by your eye 
page, Young's experiment, the bits of mir- through the double slit, you will notice 
or are mounted on light wooden standaris, that the image of the single st is appar 
‘but the same results are obtainable with ently ruled with several very fine, hai 
the mirrors held in the fingers. Hike lines. 

"The mirror nearer the lamp has a ver- The diagram at the right of the picture 
tical ‘live scratched through the silver explains what causes these narrow stripes. 
hacking. The miror nearer the eye has Te shows two rays of light from the lamp 
{wo straight vertical lines, ruled 2s close bulb passing together through the single 
together as possible Each ray is oscillating transversely, 

When the’ lamp light coming through in waves, as indicated in the diagram. 


wow To mae Apr witha since vertical sratch, 
INTERFERENCE 
LIGHT LINES 
DISAPPEAR 
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Yourself 


HOW To USE 
INTERFEROMETER 
TO DETERMINE 
SIZE OF STARS 


Ray (A), let us say, travels straight 
to the eye through one of the two sl 
in the other mirror, But ray (B), div 
ing at a slight angle from (A), must 
travel a slightly longer distance i’ each- 
ing its slit than (A) does 

frie, concentric ares ef cries drawn 
through the wave crests and troughs, 
thow that ray" (B) travels bal a wave 
int lng ah aie a lt th 
is wave ot oppoate to (A). 
What wil happen? The trough of ave 
(B) will interfere with and neutral 
the crest of wave (A). Accordingly, a 
tlve stripe wil appear on the retina’ of 
th obcing eye. tn the wane way ther 
Dales of light waves, mecting in oppoite 
fis lich ober and eset a 

aco res 

Thess ‘eeas of terrence sccoint 
for te dak baie sriges yout eye sos 

But in the case of the Bright stipes, 
rays from other points on the lamp meet 
inthe same phate of their wave ation 
fied rcntoree each other 

‘This was the way Thomas Young ex- 
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Fo how this done we mat fet 
try an interesting tle experiment, 
additional ‘bts of mitror’are uscd. On 
‘ne bit’ single line is scratched across. 
‘On the other piece of mirror, to scratch 
fare ruled S0 that they converge from 
fn eighth of am inch spurt 
intl they meet. To ty" the 
fxperiment™ hold the’ rir- 
rors with thei silvened sur. 
faces in contact and slide 
the mirror ever the olber 
withthe single ine a ight 
Ingles to. the converging 
ines onthe second mirror 
"As you slide the mirrors 
(meanvhile looking toward 
fn electric bulb) ou" wil 


Simple Apparatus You Can Make for 


Gives Clear Idea of How 


Gigantic Dimensions of Suns Were 


Determined at Great Observatories 


By GAYLORD JOHNSON 


sce that two bright dots are formed where 
the single line on one mirror crosses the 
two converging lines on the other, Thess 
two bright dots approach and ‘recede 
from each other as the mirrors slide upon 
‘each other in the vertical direction of the 
‘converging lines. After noting this, you 
fare ready to Ury the experiment on which 


star measure- (Coutimned on page 116) 
MOVABLE 45* FLAT 1: MIRRORS, ee 
OT RKED PLAT 45® MIRRORS he 


‘Win ta instrament, ured 
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Fortune in ‘‘Drowned’’ Logs 


A rorrexé in sunken timber is being recovered from an aban- 
doned sawmill pond by a Wisconsin lumbcrman who designed his 
‘own apparatus for the purpose. The logs are found by dragging 
the bottom with a twu-foot iron rod suspended from a swiveling. 

faft-horne hoist as shown at 
the left, It is equipped with a 
heavy sliding ring hammer and 


with a chuck that holds a large 
spike, Afier_a log has been 
found. the sliding hammer is 


2 Ru —n DRY FUEL USED IN 
The log is then hoisted to the = CIGAR LIGHTER 


surface as shown below. A 
i A rocker cigar light 
gas-powered winch is used, Por paedt nar 
recent innovation, Me 
iting an old principle 
ploys flint and steel 1 
sparks against a tubul 
{ridge of inflammable woolly 
material, The dry fuel burns 


without flame, but with a 
slow that permits tng 
smoke in the strongest wind. 


REMOTE CONTROL LOCKS CASH DRAWER 


len foot button My, 


Desiexen to he proof 
against holdups, a. remote- 
control cash drawer has 
ben, introduced, When a 
handit appears, the store 
keeper has only to press a 
concealed, foot button to 
Jock the drawer electrically | 
Tt cannot then be opened 
until a key is brought from 
a distant place and used in 
combination with the 
lar key. The drawer is 
‘of heavy steel plate and is 
securely bolted to the coun- 
fer so that it cannot. be 
[pried open or carried away 
Another innovation isa mots 
fey locker equips 
delayed timing control that 
pens it just fiteen minutes 
the combination is set 


PADS PLUG EXPANSION 
JOINTS IN CONCRETE 


Coxcnere bridge railings, roads, and 
sidewalks are protected from frost dam: 
‘age by a new sponge-rubber sandwich 
ently developed for use 

is. ‘These open joints are 
‘enable the concrete to expand and 
in varying temperatures. In winter, how 
ever, water that freezes in the joints fre- 
quently causes the abs. to work in USE MODEL ROAD IN LIGHTING TESTS 
summer, foreign matter becomes clozed 
in the joints and prevents the slabs from 
expanding, ‘The rubber prevents this, 


MAP LIBRARY IS PLANNED 


A catar map library, comprising more 
than 400,000 sheet taps. is being planned 
forthe University of Chicaro, ity tho 
sand maps are now on fle at the univer. 
Say. The ie collections of maps ere 
present owned by the goverment and are 
Focated at Washington, D.C. The Mie 
tary intligenee Dy 

4 allecton ef. 000000 maps Other 
[are collections of maps ae: The Library 
of ‘Congress 688,000; the Engineer's oe 
fice of the War Department. 260,000: 
falesale Coometes Cancan, 157 
000, and the United States Geological 
Survey, 87/00 


yp 
a hold-up would be useless 
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‘Manuel King’s pet dog, Trine, is en Important member of his Wwupe. She not oly tabes part In the act but alte protects her maser 


Eleven-year-old Boy is Lion ‘Tamer 


N  ELEVEN-YEAR-OLD Texas 
boy’ is making good at a job so 
dangerous that only the hardiest 
men attempt it, He is a lion 

tamer, probably the youngest in the 

orld,” Armed with a cracking. whip, a 
ight chair, and blank cartridge pistol, be 

“strides feailessy into a cage crowded with 

ten young lions and, at a sharp command, 
makes them roll barrels across the floor, 
frolic on a see-saw and roar Tustly in 
‘mock rake. 

‘The boy is Manuel King, son of a vet= 
eran trainer who breeds lions, tigers, jag- 
vars, and other savage animals in an 
extensive preserve along the Rio Grande 


‘uel could walk, he was gi 
‘cubs to play with, but it was not until a 
yyear ago, when his father gave him ten 
‘new-born lion cubs for his birthday, that 
hhe became ambitious to be a lion tamer. 

Confident of Manuel's ability, the fa- 
ther placed him in charge of ‘John C. 

uilfoyle, a trainer of thirty years’ exper- 
fence who trains the animale raised on the 
ranch, Manuel quickly became an apt and 
‘eager pupil, yet he presented a strange 
problem, He was so utterly unafraid of 
the lions that Guilfoyle bad difficulty con- 
vvincing him that precautions were neces 
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sary. He would tum his back on the beasts 
‘or hug them, actions which «3 train 
‘ers consider suicidal. At last Guilfoyle had 
{o get into a mixup with the lions 


Jetting them oor and maul him, to convince 
Manuel he yas training treacherous ‘killers 
and not playful pets. 

Manuel's acts now resemble professional 
exhibitions to be seen at the circus. Not 


When they grow bay, 
‘over them, When one tries to approach him, 


renee 
fie orn es 


he thrusts out the light chair, feet first. 
When, on rare occasions, this fails to stop 
the lion he fires his pistol. 

“Manuel bas trained one lion, named 
‘Yo-Yo, to furnish a thrilling climax to his 
exhibition. At a word from him, Yo-Yo 
oats terrifically, bares his dangerous 
looking fangs and strikes out menscingly 

‘The only ally taken by Manuel into the 
‘cage, is Trixie, a sheep dog, born at the 


samé time as the cubs and raised with 


fying back to their places. 
ace! fr bi pecoiounes as an ai 

Uiainer, Manuel is a typical American 
boy. He iin the tn grade at a ra 
mar school in Brownsville and is rated 
above the average in his studies. He plays 
‘baseball with his classmates, 
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Four Wheels on Jacks Park Car 
= 


Parke js stl to he made easy by a 
new device that lifts an automobile from 
{ts wheels and tolls it sideways into a re- 
stricted. space at the curb. The actual 

king is done by four poweradriven has reached the desired height, one of two 
Jacks, two behind the front asle and two other buttons is pressed to move lower the car after it has reached its place 
AL the rear of the ear. “These jacks, ter- cither to right or left. Power for at the curb. The device cannot be used 
tminating in small wheels running on end- movements is taken by special gears from until a parking brake is set and i is there- 
Tess tracks, are lowered by pressing a but- the regular transmission system. A fourth fore impossible to lower the jacks with 
ton on a dashboard panel, When the car button on the dash panel is pressed to the car in motion 


BATHERS COAST 
DOWN DUNES 


The only equipment 
needed is a huge frying 
he type used in 


Richens The c USE COIL SPRING TO BIND 
enh) NEW MEMORANDUM BOOK 
Ulune and gets in. A.good —_CorL springs form flexible bindings for 
shove scads him ying a new type of memorandum books, One 
done edn. The sort ce ofthe covers and page af th book 
is'particularly popular at are perforated with more. thin ‘Iwent 

freinja Beach. Va. holet-and.the coll spring is. threaded 
whee frat ‘appeared, through thes les to make a permanent 


AUTOMATIC PEN TRACES LAND’S CONTOUR 


Sonveying the 
and is simplified by a newly 
levised ins 

automat dof th 
survey. As the device rolls 
along a le head track 
fa recording pen traces the 


PISTOL-GRIP CAMERA 
WORKED BY ONE HAND 


fying alone, to take photographs with one 
hhand while’ operating controls with the 
other. ‘The camera has a pistol grip and 
its shutter is worked by trigger action, 
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Hunt Lost Gold in Big Diving Bell 4 


Wrnit a new conical diving bell of huge di- 
mensions, a daring Dutch salvage crew will 
soon make a second attempt to recover the 
$10,000,000 in gold that was carried to the bot- 
tom of the North Sea 200 years ago by the 
foundering British frigate Lurine, An attempt 
made last year to recover the treasure was 
abruptly halted when the bell being used in the 
work was wrecked by an explosion. Investiga- 
tion showed that one of the mines planted in 
the North Sea during the World War had 
drifted into it (P.SM., Jan. '34, p. 30). The 
Lutine is now covered ‘by forty ‘feet of ‘sand, 
When ssivage operations are begun, workers in 
the submerged bell will clear away the accu- 
‘mulation of sand, allowing the bell to descend 
feadually until the remains of the treasure: 

saring vessel are encountered, Compressed air 
will be forced into the bell from a surface boat 
to protect, workmen engaged in the salvaging 
operation {rom seepage of either sea water or 
sand, The task of recovering the sunken old is 
expected to occupy several months 


ROASTER COOKS STEAK OVER OPEN FIRE 


Sreaxs can be cooked convenient: 
ly over an open fire by means of a 
new hand-operated roaster. The de- 
vice consists of a yard-long piece of 
thick wire with a crank attached to 
fone end and three wire at 
the other. Its wooden handle is 
grasped in one hand and the steak 
is rotated as the crank is turned, 


MAKE OLD BATTLE FLAGS LOOK NEW 


shreds of shell-torn flags and 
carefully assemble them in their proper 
positions, The pieces are then bound with 
silk thread. The color of the sill matches, 
that of the particular section of the flag 
fon which it is used, Even when lange sec 


‘Tartenen battle flags are restored to a 
semblance of their original beauty by the 


astonishing skill and patience of French 
needle workers. Upon a frame similar to 
that used in making embroideries, girls 
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tions have been lost, the remnants are so 
carefully matched ‘that the flags look 
complete when the work is finished. 


COLORED VAPOR REVEALS 
HOLES IN INNER TUBE 


LLeaxs in inner tubes that cannot be 
found by ordinary means are detected by 

of avrecently marketed device that 
ates visually the position. of the 
puncture, A gallon container, filed with 
{red liquid, is attached to a' compressed 


air line or tire pump and also to the tube 
to be tested. Air, passing through the 
container under pressure, vaporizes the 
liguid as it is forced into the tube. The 
wporized liquid then forces its way 
through the hole and leaves a red spot 
‘on the tube, In some cases, soapstone is 
‘0 thick on the inside of the tube that 
the colored vapor will not readily. pene 
trate it. Kneading the tube between the 
hhands while inflated will break down the 
‘coating and permit the passage of the 
liquid used in the 

jure the rubber. 
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‘TEST FOR MAGNETISM 


Cobalt hydeomercs 
teaferds 

ining cherie / 

precipitated Trams |g 


HOW TOMAKEA y 
SLUE sNow 
ji. 


| ike a'bive snowfall 


oo 


appear, are only twa of the many 

novel tricks that can be performed 
by the home chemist who experiments 
with cobalt and nickel. 

Both chemicals are highly colored, but 
the fact that cobalt compounds change 
color when mixed with water, opens the 
way to am interesting branch of chemical 
‘magic. In the first experiment, the ama- 
teur chemist will need several narrow 
strips of soft white paper and a simple 
solution of cobalt chloride, prepared by 
dissolving a few cobalt-chlonde crystals. 
Immerse the paper strips in the solution 
and, when they are thoroughly saturated, 
hang them up to dry. In time. a peculiar 
effect will be noticed. In moist air. the 

be unmistakably pink while in 
‘they will be blue. 

‘you have seen paper or cloth 
prepared in this way and sold as a weath- 
ef indicator. Often, it is made up as an 
attractive dress for a doll or folded to 
represent an imitation rose. That such 


‘TRANGE strip of paper that change 
color, and mysterious inks that dis- 


fous, but they will, as we shall see, indi 
ate humidity, which, of course, has a 


cliwe conbection with changes 
in weather. J 
Hy preparing two test_con- 
tainers!"one having. a dry and 
the other a moist, atmosphere, you can 
demonstrate this queer action of cobalt. 
chloride paper without waiting for the 
fatural humidity” of the air to cauve the 
change. Two mayonnaise jars having 
Screw tops can be ised as the test cham: 
bers if they are supplied with test tubes 
or small vals to hold the test papers. 

In the first jar place a few lumps of 
calm chloride, side the cobalt-chloride 
paper ino the fx ube td screw the id 
Tighuly in ‘place. Since the calcium chlor. 

has a high afin for moistare, the 
Atmosphere of this frst jar can be ‘cone 
Sidered as relatively ‘dry Unie. these 
Conditions, the cabalt-chlorde paper wil 
be blve, 

Pace some ordinary water in. the sec- 
fond jar and drop the sevond strip of co- 
bale chloride paper into the enclosed tube 
When the eap is screwed in-place. this 
me will contai aoe ont and 
the Lest paper will be pink. 

As a final test. open both jars, inter- 
change the paper stipe, and then replace 
the caps. The pink strip now in the dey 

will soon tur ble nd the blue stip 
il become pink 
‘Because of its tendency to change col 
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St motature in the 


HOW SO-CALLED “WEATHER DOLLS” WORK 


fr, cobalt chloride can also be used as the 
basis for a novel thermometer. Instead 
of indicating temperature by. the length 
‘of a column of expanding liquid it will 

‘eal temperature changes by a. change in 
color. ‘To demonstrate this, a few cobalt 
chloride crystals should be’dissolved ina 
small quantity of denatured alcohol (rl 
ator alcohol), Because the alcohol will 
abstract the ‘combined water from the 
crystals, the resulting solution will be blue 

‘The solution should then be heated and 
afterwards cooled by adding water, a drop 
at the time, until a faint pink color ap- 
Dears, This resulting pinkish liquid will 
exhibit a strange sensitivity to tempera- 
ttre changes, Held in the hand and shak- 
ft, a test tube of the liquid will change 
from light pink to ight Blu. Heated with 
4 match, the liquid will turn a. still deep- 
¢t blue, Allowed to coo, it will return to 
it orginal ght pink hue. Tn fact, 9 test 
tube of the liquid, if stoppered to prevent 
evaporation, can a8 a rough form 
of thermometer, A standard temperature 
chart can be prepared by heating it grad- 
ually and matching tte corresponding col- 
ony gh lve water clo 

is colorchanging quality of a co 
talt-chloride solution also makes it valu- 
able as a mysterious secret ink. As an ex- 
Deriment. write a few words on 3 scrap of 
per with a clean pen di ‘some 
ST the tlution When def the wing 
will be invisible but when the paper is 
heated. the characters will appear in blue 
lines. ‘To make them disappear again blow 
your breath across the paper. 

Because of the beautiful blue color it 
produces, cobalt is also an important 
fredient in the manufacture of blue glass. 
Glass colored in this way is called cobalt 
lass and can be prepared by the home 
chemist by heating a piece of lass rod 
to red heat. touching it toa crystal of 
some cobalt compound, and reheating it 
‘The cobalt, then should be worked into 
the glass with a second glass rod. As the 
glass cools the beautiful blue color of co- 
Balt will be clearly seen. The color is due 
to the blue cobalt silicate formed when 
the cobalt combines with the silicon in 
the glass 
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‘The magnetic, property of cobalt sel is 
shown by thig device. to which a ring magnet 
{S"Rela”'up by the vepulaion of like poles 


Nickel likewise can be used to color 
molten lass. However, in this case in- 
stead of blue, the resulting glass will be 
brown 

‘Cobalt glass forms a valuable aid in 
making the various fame tests to detect 
the presence of unknown chemicals. AS 
shown in pst experiments (P- S'S Mar 
"33, p. $6), certain compounds can 
ented ty the fac that they Gt dhe 
blue fame of an ordinary gas burner. For 
example, sodium compounds produce a 
characteristic yellow color while potas- 
sium gives of a violet hue. Viewed in the 
flame separately, itis a simple matter to 
distinguish one’ characteristic color from 
the other. 

However, many times the two chemi- 
cals may be mixed and the combination 
Of the two flames will be confusing. In 


By 
Raymonp B. 
WAILES 


the case of a mixture of potassium ni- 
irate and sodium chloride, for instance, 
only the characteristic yellow of the $0: 
dium will be plainly visible, the violet of 
the potassium being hidden by the yellow. 

Fortunately, blue cobalt glass’ solves 
‘the problem. Serving as a filter, it elim- 
inates the yellow of the sodium and brings 
‘out the violet of the potassium, Flame 
filters, made of cobalt lass and used to 
test for unknown chemicals, are on the 
market, but the amateur experimenter can 
‘obtain excellent results by simply cutting 
the bottom from an ordinary blue 
bottle. By mounting it in the convenient, 
Yet simple, handle arrangement shown it 
the drawings, the cobalt-glass filter can be 
used in the manner of a magnifying gl 

Cobalt can be used in still another way 
to detect the presence of potassium com- 
pounds. To demonstrate this, prepare a 
solution by dissolving fifteen grams (about 
three teaspoonfuls) of cobalt nitrate and 
‘twenty-fivegrams (about five teaspoonfuls) 
‘of sodium nitrite in seventy-five cubic 
(one third of a glass) of wa- 
ch five cubic centimeters of gla- 
cial acetic (100%) are added. When 
this test soluti added to, a solution 
containing potassium, a telltale yellow 
precipitate will be formed, 

As already described (P. S. M., Mar, 
'M, p. 54), cobalt also performs an im- 
portant part in the blowpipe analysis to 
Metect the presence of zine and aluminum, 
‘The substance to be tested is placed on 
charcoal block, and heated. by. the hot 
flame developed when a blowpipe is used 


with a gas (Continued on page 118, 
suPPORT 

FOR CHEMICAL 
APPARATUS 


‘Sage upon fr chemi ane can 
SS arwocden base aadaddng 2 leogth of pe 
a 


Handy Aids for 
| HoMEMAKERS - 


MAKER. Half «nit of mh 
hewn 


PEDESTAL STOVE 


BEVERAGE 
RACK, 


DOUBLE-WALLED 
CUP ON BOTTLE 
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Question: 


the 


A-—asiatuesr of all darts was the Ena- 
lish: midget. Jeffery “Hudson who was born 
in 1010 ‘and’ died in 1082 after an adven- 
‘turous life spent with kings and queens. Until 
the age of thirty, he measured only a foot 
fand a half, One of his most harrowing ex- 
Deriences was a deadly hand-to-hand duel 
‘with a full-zrown turkey cock which be was 
Tticky" enough to defeat 


Angleworm Farm 


W. J.B. Swure Sr Mane, Oxrano, 
Cax: ‘Strange ast may. seem, farms for 
breeding and raising angleworms do. exit 
‘This novel industry, having an output. of 
‘more than a rlon worms. a year, centers 
in Alhambea, Calif. The worms are fed en 
tirely on cornmeal. When shipped, they 
fare packed in mos-flled tins. Even the fish, 
(appears, get their food, like human beinss, 
‘out of cans these days 


Just 1800 Too Many 


Q—1s rr true that there is a thunder and 
lightning storm in progress somewhere on the 
‘earth's surface every second? 

‘A-—accoustse to a recent check, it was 
‘estimated that at least’ 1.800 thunder and 
fightning storms are Mashing over the exeth 
every instant. To produce the electricity 
‘wasted by" any one Of these storms would 
ost about $30,000. 


Seeing is Deceiving 

(Qytr rnc sar ar round, why do they 
apa to be. pride, tat tas 
hiker on and oti Brows, 8 

‘Arwas you conider th it takes the 
Sah ftom td marae war more tha four 
seas Co teath the earthy bs bot hand to 
Iescioe tht al sors of things can tappen 
to the last beam alone te eng: Sar appear 
to ik bene tbe deny of tbe al boot 
orm sca the Heb wae 
AAs to ther pointed shapes, this atu 
i Smoke of our es The same ef 
tril be otced when ase amp © viewed 


o 


Who was the smallest human 
being? 


E. L., Moline, Ill. 


nswer 


through a window screen. the fine wires pro 
‘ducing the star shape 


Small But Heavy 


Q—witar is the name of he smallest star 
in our univene?—K. D., Chicazo, I 

Aca Maaxis’'s stat. It is not only the 
smallest Known star but also has the distine- 
tion of being one of the densest. According 
to'one noted astronomer, some five tons of 
Wt could be crammed into’a small match be. 
Aithough ‘ttle larger than “our earth, it is 
approximately, $0,000 times heavier. Tt is a 
‘dwarf star, which means that it probably 
's Very old and nearly burned-out sun. 


Nature's Balancing Act 


Q—wsrm balance playing such an impor- 
tant part in airplane’ design, how 1s it that 
birds!can cootinue to, fy when they molt 
even though they may lose two or three arse 
‘wing feathers at the same time?—D. I 
Denver, Colo 

‘A—Owe theory is that_a bird's wing 
feathers are lost in pairs during the molting 
semen.” When a feather drops from one 
‘Wing, a corresponding feather automaticaly 
‘rops from the other to maintain the balance 

‘enable the bied to Ay, 


Insects’ Board Bill 


J.B. K,, Aunuxy, N. ¥, The board bill for 
srasshoppers in four western states, totaled 
fore than 17,000,000 in 108%. Damaze 
‘med by the insects in Montana reached ap- 
Droximately $3000000; in North Dak: 
$10.250000; in South Dakota, $000,000 a 
in Wyoming 52°0,200. During recent months, 
experts of U. S. Department of Azriculture 
tmade a survey of infested states, determining 
the number of eess in test sections of the 5 
fsa puide to the work of combatting the i 
Sects and checking their ravases 


Hermit Crab is a Hobo 


L.N. P, St. Lovis, Mo. Althoush the 
hermit crab is partially protected with an 


armor, his hind quarters are soft and easily, 
punctured, “For this reason, he always takes 
Fefuge In an old. vacant shell, carrying it 
around on his body as a defensive covering. 
Hermit crabs have been found with bodies 
housed in hollowed stones, small tin cans, and 
broken Bote necks 


Foiling Tree Bugs 

WM. ME, Lasewoco, 0. To. prevent 
inutis from crawling up trees and. atueking 
the foliage, the following misture should be 
Stead aound the trunks to form a three- 
inch wide band: twelve parte of pitch, ten 
vars of sn and wo ate fon 

ee misture should rem icky a temper= 
are a8 ow 40 deg. F- and should not 
fun shen the heal sends the thermometer to 
150 dee 


When Paint Crawls 


F, G. H, Ixouxarous, Isp. When paint 
crawls, it generally is caused by a greany OF 
fly surface. ‘To prevent crawling. wie the 
Surface with a asain. or benzene-soaked 
loth, Then wash it with a strong solution, 
fof sal soda and water, and finally nse it 
‘with clear water. The boards should be al 
lowed to dry before the paint Is applied and 
‘well brushed on 


Plane in a Loop 
ewes 2 plane having a eravity-ted 

fod syatem lope the op what forces he 

fale tothe arbretor?— 5. Rei 


A —cesnaaral force takes the place of 
sravity. forcing the fuel out toward the 
motor. For continued upside down fying, 


hhowever, some sort of pressure fuel feed is 
‘cesar 


—And Worth Plenty 
V. N. Huo, Hawant Ambergris is whit, 
ash-gry, Seow, or Black and fen, ware! 
Whith Stradually 
o The air Mt wi 


dissolve readily. in hot alcohol to form a 
brilliant crysaline substance called ambrein 
Any manufacturer ‘of perfume is likely 
bhver for ambereris if jou are so. fortunate 
1 find some of it, which oecasionally washes 
‘up on shore 


Blui 


J.W. 8. Jacksoxerus 
for ‘blaine isn barrels cant be made by die 
solving two. parts of crystalized iron clo 
fide, two parts of solid’ antimony’ chlond 
land one part of sallic acid in four parts of 
‘water, Apply the solution with a sponge and, 
allow it to dry, repeating the process several 
times. Finally, wach the barrel thoroughly, 
allow it to dry, and rub it with boiled lin: 
Seed’ ol to deepen the color. 


He'd Weigh A Hundred 
Q—1 sor weishine one hundred poids 
is ning up in a uniformly accelerated eleva- 
tor. Would the downward presure of his 
feet on the Boor be Continue on puge 113) 
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Useful Hints fr Radio Fans 


New Antenna Helps Auto Sets 


YY USING the modern antenna system illus- 
trated, an automobile receiver can be supplied 
‘with clear, noise-free signals. Designed along 
the lines of the large interference-eliminating anten- 
nas recently described (P. S, M., Mar.’33, p.60), the 
ystem consists principally of a’ shielded lead-in’ and 
two lightweight impedance-matching transformers. 
‘The shielded lead-in prevents man-made static noises 
from entering the system by that route while the 
impedance-matching transformers prevent any losses 
in signal strength. Fastened under the chassis between 
shockproof mountings, the antenna is sturdy and 
covers a larger area than other under-the-car types. 
Another new car attachment automatically increases 
the charging rate of the car's generator by five am- 
peres every time the radio is turned on. 


exctivts reansroomee 
MOUNTED On DASHEOAED 


TO CHASSIS 


SEBO CABLE 
mteacrn 


aed 
reANSrORER 


Attractive Name Plates Made 
from Laminated Celluloid 


stn ene balks nal neoncven 
Temas il he some st al 
Pehle A opentnclyes ook 
Siosles pa ees taetlo Ke sat tart 
pinch The full of the type ing a ee 
over sod Kish os caboose roses et 
Sata atoll torr toes oer ee 
facturer of sheet celluloid or it can be salvaged 
Son cuted soca eo ans Boe 
Iprening cong te oer coon yer 
patel e Ete tate sate amore b 
‘cut away, the white inner layer shows through 
fee eat ie tien on Sark bacon 
SBS pre con bs noted se ment atk weal 
firmly engagh to alow Ito be saned a cation pis aie Ueeeh toa kone 
its nut, Once sie the screw can be drilled | ae pieey are. to beer 
freed siny by eal the er bee “Nose Pli Saeed ec bel salons ier cas ee 
feet tp tt te haw cher Wah gue a ose ee cloned oem he nek se, Th sme 
ieee mieten Haw Soin ee he conte ttes prementiece 
ach side of thescrew driverbandle WME Spee Eve! ing dial pointers and scale graduations —B. R. 
EXP! IVE. long-nose pliers 


that can be purchased at "most WL: fe 
hardware counters form a valuable H 
addition to the amateur’s tool kit. fi 
‘They are particularly useful when / 
‘working in the depths of a crowded . 
Gircuit; wires can be held for sol- = 
pet 


Rubber Band Holds Screw 


ALTHOUGH many types of automat 
‘serew-holding screw drivers are avail~ 


blade of the tool, Then a thin rubber band 
is looped over the threaded shank, twisted 
six or seven times, and finally hooked over 
the top of the screw driver handle, If the 
screw driver blade fits the screw slot as it 
should, the rubber band will hold the screw 


Shadow-Line 
Dial Tuning 


FFOR shadowing tun- 
ing on any illumi- 
nated translucent dial 
‘make a shield for the 
lamp with a square hole 


‘dering, screws can be lowered into 
holes, nuts can be held over screws z 


until the threads catch, and small Ste, 


as shown at the rig parts can be pushed into place. cur rwzoucn” 
and solder a fine wire ‘The pair shown above, bought for Stack taves 

Petals across the ten cents, is particularly useful — JOunee 

hole. The wire wi since a strong spring arranged on 

throw a shadow on the the arms pushes the jaws together Tais pictare shows how same platen and labels 
dial—W. E. MeL. when the grips are released, Gan be sade by cutting the leters ita eellulold 
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Suit-Case ‘Iransmitter 


el ee 
fan ae recat ew 
‘when you complete the portable 
short-wave trans er illustrated. 
Although it ires only 10 by 15 by 
Si srt a ted 
ee aan cer 
South America, Because it has this 
world-wide scope and can be con- 
eee eae ee 
features of a portable outfit as well. 
Arte ve ieee 
ine a ae a a ee 
inal were assembled for $46.36, 
Although this price does not include 
St et cy eee 
ae ad 
etal 
SRI ince 
fier tee ene re es 
cena cee 
ie caer wee 
So 
ee 
rites paths nae oars 
snout oc oa ke poceeel ie 
ete on ie 
writer used a leather-covered case 
salvaged from an old portable re- 
See ee 
costing two or three dollars will 
serve the purpose just as well. If 
pela kere 


66 


act as the rear door of the transmitter 
‘while the control panel can be set into the 


transmitter circuit 
mounted on a. separate panel and base 
‘unit made to slide into the case where it 
is held. in place with screws. The panel, 


proper should be 


measuring 725 by 16%; in., can be compo- 
sition wood or rubber composition and the 

bby 1614-in. base. can be made of a 
piece of three-ply’ board (14 in. thick). 


‘Three screws, placed as shown in illus 
tration, will hold the assembly’ together 

‘Once the panel and base are ready, the 
mitter 
‘mounted as shown in the 
ravings and photographs, 
First mount the variable 
tag cadens: er, 
switches, key jack. and crys: 
tal holder on the front pan- 
¢l. Then follow by fastening 
the various tube and coil 
sockels, the neutralizing 
‘condensers, and the final 
‘coil mounting (L3) to the 
baseboard. ‘The small fixed 
resistors. fixed condensers, 
‘and radio-frequency chokes 
‘can be mounted as the wire 


Below.conae 


COVERS THE WORLD 


ing progresses, Because it is rigid, bus 
wire should be used in making the’ con- 
By utilizing an ordi 
socket, a neat mounting 
crystal oscillator control can be made, 
‘Mount a fivesprong socket on the rear of 
the panel in such a way that two of 
holes coincide with two holes drilled in 
the control panel to take the erystal- 
mounting prongs. ‘The crystal holder then 
cean be plugged in or removed easily. The 
specifications of the crystal, incidentally, 
will depend on the frequency to be cover- 
‘ed by the transmitter, In most cases & 
forty-meter crystal will cost from three 


wafer type 
for the quarts 


{ 
| sive view 
4 
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to four times as much as a erystal de- 
signed for eighty-meter operation, How- 
ever, some eighty-meter crystals will 
‘operate equally well on forty meters be- 
cause of the doubling action in the buffer 
stage of the transmitter circuit. To. 

be sure that the eighty-meter crys 


power supply also serves as the C-hias 
pack for the butter and final stages of the 
transmitter. The bias connections to the 
transmitter circuit are shown in the circuit 
diagram as the -C terminals. The com- 


Faust 
GonsETT 


Amatenr Station WOUR 


LOOKING INSIDE 
‘THE TRANSMITTER 


ihe power supp the 
lower thsi. Penell i 
folate 


ing the "antenna eo 


mon +C connection coincides with the -B 
lead to the transmitter. 

‘To adjust the buffer biasing, first re- 
move the crystal from its mounting, ‘Then 
slide the -C (Continued on paye 110) 


tal will double to the forty-meter 
band, multiply the erystal frequency 
by two. If the result falls between 
7,000 and 7.300 kilocyeles, the erys- 
tal can be tised in both the eighty- 
and frey-meter bas : 

¢ combination power supply is 
mounted "en the lower Shel at 
shown. To provide good balance 
for the case, suspend the filament 
transformer ‘T2 from the center of 
the shelf. ‘Then TI placed at one 
end can be balanced by TS placed 
at the other end. 

In the diagram, for the power 
pack, the filter condensers are shown 
as being placed in series. ‘This is 
done to bring the combined rated 
Working voltage of the condensers 
above that of the circuit. When 
placing these condensers in series, 
make sure that the negative con- 
denser lead is connected 10. the 
negative voltage lead. On. condens- 
ers of this type, the ca is always 
negative while the insulated center 
terminal is positive 

The keying of the transmitter is 
accomplished by interrupting the 
center lap of the 7)4-volt. trans- 
former winding supplying the ‘la. 
ments of the push-pull. type "10 
tubes in the final stage. Known as 
“center-tap” keying, this method is 
simple and gives the instrument a 

clean-cut note. 


Doma Tce DRCIUATOR TAGE 


‘ean 


‘Besides acting as a B-supply. for 
short-wave receiver, the secondary 
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Diagram of the trasamiter. Compare the reference letters with list published in text 


o 


By f 
MARTIN | 
BUNN | 


TH Gus 
Wilson 
erchedon a 

frontfender. 


Tin Bag dove 
car up the steep grade 
of Blu Hil As the car 
fined. speed, the vet~ 
Eran mechani crouched 
loser tothe open hood 
fnd. the driver poked | 
his head out ofthe in: 
dow like an alert loco. 
tmotive engineer. 

Tere ts, Heart?” 
Barret shouted over the 
drone. ‘as" the. motor 
Marted skipping 

Gus ‘nodded and 
reached into his over- 
alls pocket for a screw 
driver, Listening intent 
iy, he “short-circuited 
fch of the six spark 
pigs that studded the 
foto Bock Wi the 
taception “of the. ast 
‘lug themissgrew more 
Pronounced each time 
ther contact was mad 

"0, Ke I think Uve 
fot the era 
farageman "shouted, 
Fk is um to 
mabe woe, | 


“Pull over wl 
nebanepandwellhave amis 
4 look, 
“Funny thing about 
this ear,” Barret complained while Gus 
rummaged in able tool kit for a 


Spark plug wrench, “Shell run fine for five 
or six days in a row. Then all of a suxiden, 
shell develop that ss every time she 
takes al What gets me i that ie de 
appears as quickly as it comes. 

"'Sort of takes a vacation now and then,” 
suggested Gus with grin. “Been acting 
that way lon 

“Not particularly,” replied Barret. 
ticed it first about three weeks ago when I 
‘was down at the beach on my vacation. 
She acted that way for days at a time 
down there, but since I've been home, 1 
hhaven't noticed it so mucl 

‘As Barret talked, Gus touched the base 
of each spark plug, wetting his finger tip 
as 2 housewife does when testing a hot 
iron. Finally, he slipped the head of the 
socket wrench over the last plug in line 
and with a steady tug loosened its threads, 

“How about dirt inthe carburet 
the owner suggested. “That'll make a tmo- 
‘or miss, won't 

In his casual preoccupied way, Gus 

ied the spark plur from its hole in the 
cylinder head and rubbed a knowing thumb 
across the tip of the insulator. Then. after 
4 careful inspection, he screwed it back 
into place. 


- -  o  e ee | 
i 


park Plugs 


Tell 


my guess it's the ign 
i fall. "As long: a8 
I've got an extra set here in my tool ki, 
Semel ee he ad ae 
What happens” While we're bere, we can 
try it out on this same hil 

Iai Nou te 2 second tip up Bla 
Hill proved that Gus was right 
ignition wiring completely eliminated the 
miss. In fact, the whole car seemed pep- 
pier and more powerful, 

“hat sure turned the trick,” agreed Bar- 
ret asthe two men started theit trip hack 
to the Model Garage. "But I still don't see 
how bam ‘could make acsr 
run the way this one did. Why didnt all 
the cylinders miss. and how come the trou- 
ble only showed up now and then?” 

“Sort of a. combination. of citcum= 

‘explained Gus. “In the first place, 


wack on the motor and the heat just 
naturally rotted the insulation. 

When it was dey. it held up, but when 
there was a lot of moisture in the air, the 
water saturated the spongy spots and made 
a short circuit to the motor head. Natur- 
ally, the juice was shunted away from the 
spirk gap and the motor missed 

“Down at the beach it was probably 


damp, especially at 
night when the fog rolled 
in, so the short circuit 
was there most of the 
time. When you came 
back here where it's 
diet, she only acted up 
when it was muggy and 
rainy. Chances are, that 
heavy rain yesterday is 
what, made it miss to- 


| Avhat gave you the 
bunch it ae thet 
ing?” pat fn Barret, 
| terete 
{TS STRe” usual symp: 
toms" replied Gus 
Lapeiesl ke 
ated wh, 
Siiyow di wa ok a 
trot the spark. pugs 
What rt of syne 
tan you se by look 
Stowe greasy thing 
You woulint think 
sea sah ach 
cling. 3. patient's 
fse or fooking at 
Tongue, ut Bean, 
ated out Gus “When 
TPround out which at 
inder was mist 
frst hunch was a fouled 
panei When ae 
iB i was firly clean 
tnd usta bit wet, Le 
Hed i hig 
che hcg ihe 
juice fom reaching the gap. The d 
Gerear 0, Eso ay bert tures was io 


Saple when you kaow how, inti?” 
id Barret. admitingly. "No wonder every 
‘one in the county knows Gus Wilson.” 
iver want to be a detective when you 
‘were a kid?” asked Gus, trying to ignore 
the compliment. “Well nding ou what 
ails a car isn’t much different. First you've 
feot to find the clews and spark plugs are 
‘kood witnesses. ‘They'll tell you about 
plenty of car troubles.” 
ve never been able to see much di 
insisted Barret, 


ke, 

jug full,” corrected Gus, 
“Every motor leaves ie teal marks on 
a plug thats been in use any’ length of 

fe. Why shouldnt it, the spark-plug ends 
cing ght down there in the uses 
Sf the motor? They come in contact wil 
everthing tha makes the car rn—ale 
gasoline, oil, and elect 

“Lots of ‘people wonder “why the gap 
terminals on their spark plugs wear down 
9 fast, Generally i's an indication that 
the carburetor mixture is too lean. If the 
tips of the insulators are straw colored at 
the same time. tsa cinch that a lean mix- 


ture is causing (Continued on puge 118, 
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BETTER SHOP METHODS 


MODEL MAKING : HOME 


Motorbokt 
Cabins 


WILLIAM 

JACKSON 
tells how to convert 
an open boat into a 
comfortable cruiser 


ANY a good little craft, 
with merely the addi- 
tion of a cabin, will 
make an excellent 


cruiser for hunting, fishing, oF ex- 
poring. the endless water high- 
ways where adventure beckons. 
cabin designs shown in the 
drawings are easily built, attractive, strong 
durable, and inexpensive. cconstruc- 
tion is not dificult and requires only or- 
dinary tools. The photographs illustrate 
1 comfortable cabin applied on the Por- 
crak Sctexce Moxrty “sportboat" (P. 
S. M, July 92, p. 67, and Aug. p, 73). 
‘Small boats vary much in t 
tier ballog's goed cll the ball 
should have the following attributes: Tt 
should preferably be of the V- or round- 
bottom type from 14 to 20 ft. long. The 
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WORKSHOP CHEMISTRY 


‘Wham should be at least 414 ft. The free- 
board should not be lower than 20 in. 
amidships. If the bull has a good beam, 
the freeboard may be increased 4 jn, of 
‘more by adding planks and frames to the 
hall, The drawings illustrate this. 

Tf possible, make a fullsize 

Seed one Nigel ooo 

Careful to avoid a 

ance: The highsided appearance may be 
Secreased by adding a Bigh cosming and 
building the cabin from the coaming wp. 


of 


IDEAS AND Soa FOR THE HANDY MAN 


: THE SHIPSHAPE HOME 


‘A well-built cabin not 
it 


I 2: et esi 


height, For runabout. cab- 
ins, have someone sit in the 
boat and hold a stick 2 oF 3 
in, above his head as a measure for the 
necessary headroom. 

“The best materials for the cabin frames 
work are spruce, fir, white pine, yellow 
pine, and mahogany.’ For cabi 
roof, use 3f- of Yin, white 
xpress, mahogany, of reds 
seams are joined as shown, The root ma- 
terial may be from 34 to ¥4 in. thick 
tongue-and-groove stock, or 6-in. widths 
<linchenailed to a batten. At 
terial that readily adapts 
construction is one of the hard fiber oF so- 
«alled “pressed wood” board compositions, 
It is light, durable, nonshrinking, strong, 
and easily worked, This type of board 

in. thick may be used for the 
‘ain sides and roof, 

Although the following dimensions are 
given for our own “sportboat.” they may 
bbe adapted to any particular design of in- 
board or outboard boat. 

To avoid a hich-sided cabin appearance. 
‘the coaming in this case should extend 
344 in. above the deck, The entire width 
ofthe couming is 724 in. and it is 2 in 
hick, le coaming firmly supports 
the cabin uprights. ‘The coaming extends 
to within 6 in. of the transom, Fasten it 
in place with 14-in, No, 8 screws. All 


o 


the screws used in this work should have 
flat heads and be galvanized or brass. 

“The windshield should be from 17 to 
20 in, high from the deck 10 the top of 
the windshield frame. The windshield 
stanchions are sawn out and notched as 
Shown, The notch is only 14 in. deep. as 
the in, pressed wood, when fastened to 
the ‘windshield. stanchions and uprights, 
will ft lush with the coaming 

‘The by’ 5 in. windshield. comming 
piece is fitted to the curvature of the deck 
hind. the windshield stanchions. This is 
fastened with 13(-in. No. 8 screws. 

‘The cabin stringers are cut {rom a. 34 
by 10 in, by 6 Te. piece of yellow pine as 
shown. "Measure and mark the board at 

sand drive nails at the points 
When a light batten is sprung 
around the nails, the outline is easily 
‘marked, and then 
forward end of the 
fit-to the windshel 

‘The 34 by 234 in, uprights are sawn out 
and notched 14 in, deep to fit against the 
coaming and carlings. 

‘Clamp. the stringer at_the_ stanchion, 
and clamp the No. 3 upright in place at 
the after end of the stringer. Fasten the 

inger 10 the upright and to. coming 
with 1!4:in, No, Screws. The top of the 

(out for the eabin 

‘beam as shawn, ‘This is the only upright 

tel tobe fit fr the ams Up 

ights Nos. 1 and 2 on both sides are now 
Med and tantned pe 

"The windshield topplece is next notched 
into the stanchion and fastened with four 
14 No. 8 screws 

‘The M4 by 175 in. notched eabin beam 
i fastened with screws to 
the No. upright. The re- 


of te Popular 


of a small keyhole saw, Carefully 
trim the edges smooth, 

Clump the cabin sides in place 
and fasten with 1-in, No. 5 screws 
spaced about 24 in, apart, Drill 


d holes and countersink the 
wa, Trim 

apply 
fead 
clamp. the 
pressed wood sheet in place and 
sontioue to beam No. 3. Let 4 
in, of the roof project at beam 


mainder of the beams are 


Nos. Land 2 uprights, flush 
with the stringer. ‘The re- 
mainder are screwed to the 

midway between the 


AU by 154 in, retnfore~ 
fing piece is fitted to the 
windshield toppieceas shown 
and fastened with Lyin, 
No, 8 screws, 

Keeping the smooth side 
of the pressed wood sheet 
ut, clamy 
the ‘cabin si 
lower edge is 
coaming and mark the oi 
line. ‘The part that extends 
aft of the cabin is marked 
to form a graceful curv 
Saw one side out and use it 
as a template for the 

A S4-in. filler picce is 
ted in place from the after 
‘edge of the stringer to the 
cockpit corner to hold the 
ured. edge of the cabin 

Reclamp the eabin si 


ee ter ps 
Tetereapond tothe carve, 
temove aad sw to ape 
Fase the ce sce 
wih in, Nor © sews 


Mark the shape of the 


‘windows on the cabin sides, ‘Drawings of the cabin os installed om the “sportboat.” By changing the dimensions 2nd making sight modi 
and saw out with a jig saw fications the some design can be applied to many outboard and inbeard bull: Note the width of the coaming 
7 POPULAR SCIENCE MONTHLY 


"Four eae designe: ewo ware 9 mouse 
Ing fotocs ine slepioces tambon 
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Round off the corners of this piece 
Say nee aes ee ine cae 
place so it covers the joint equally, and 
fasten the pressed wood to the molding 
with 56-in, No, and through the 
‘coaming with 34 in, No.$ screws, Trim to 
fit evenly at the windshield and coaming. 
‘The windshield frame is constructed as 
shown from 34 by 134 in, mahogany, white 
pine, fr, oF spruce. Use double 
rength glass and fasten icin place 
with 34-in, quarter-round molding, 
tacked with small brads, White 
Jead smeared in the rabbet will 
cushion the glass and make.a wa 
tertight job. Secure the windshield 
to the toppiece with 2)2-in, brass 
butt hinges. Mortise the hinges 
into. the windshic 
peng hel th, winabe in any 
a, use stay joints such as 
may be purchased” in any” large 
hardware store. 
‘The window frames are sawn 
from scraps of pressed wood, and 
the joins secured with small pieces 


One of the forward windows, They ate cut 
‘rom “leftover ‘pieces of compotion board 


‘of pressed wood, which are ued with casein 
glue and clinch-nailed with 34-in, iron oF 
Copper clout nails. Half an inch of the 
frame extends inside the cabin window 
opening. An outer frame ¥ in, wide that 
exactly fits the window opening is used to 
secure the celluloid window material to 
the frame. Clinch-nail the outer frame 
through the celluloid and inner frame with 
34-in. iron or copper clout nails, spaced 
about 2 in, apart. 

‘Battens the same thickness asthe pressed 
wood window frame, 134 in. wide, are 
clinchenailed just above and’ below the 
window frame inside. Secure the win 
dow at the top with two I-in. brass butt 
hinges. to each window, ‘Tabs made of 

‘and fastened 


of the windows securely to the cabin sides, 

‘The after part of the cabin may be left 
‘open, or a roll curtain may be fastened to 
the top. If desirable, the entire after part 
of the cabin may be inclosed with pressed 

‘wood and a companionway door cut in. 

Trim and sand all joints and apply three 
coats of paint, inside and out, Buff is a 
‘good color for’ cabin exteriors. To lighten 
the interior, pint it with light color. A 
neat contrast may oy varnishing 
the windshield and coaming. 


n 


Replica of Old-Time Well 


‘Wehin this pleturesque old well, « regular 
Nyda and a long garden hose are Concealed 


Unt at yery te eapee, th 
Bieie oS Siaiieet sat 

makes an unusual garden ornament, 
Igo tera real ek tome 
built around a water standpipe, and the 
pies hose, when not in use, left 
eed ty ka eae tea cad 
inside the well. A cover is built into the 
et eto hen tie op ef te 
tines 

‘The first step is to run an extension 
Sie ee eee 
‘build the well. Do not let the top of the 
water hydrant extend more than 16 in. 
above the ground. 

‘Next construct the windlass. If you 
fotna Nate te vo nie at 
Siete ce vemicetar ae ta 
Soe Arar ins seas wat bo 
Sede Wabetans me mete 
ee ee 
ana eke ne beg 
Bornot set it “square with the world” as 
it will look more artistic otherwise, 

‘Next run a length of 34- or 34-in. pipe 
from the center of your well to a spot 


PROOFS PULLED WITH PHOTO ROLLER 


Proors of small jobs oF set-ups can be 
pulled in a printing office of school print- 
hon th ren oe cater ag 
fan ordinary photo-print roller. The type 
is inked up with an ink roller in the usual 
‘manner; & sheet of paper is laid over it, 
and the. photo print roller is pushed 
across with a little pressure, This method 
does not break down the fine lines in small 
‘type as is likely to happen with the plan- 
er and mallet method. 

‘Where a dozen or two impressions of 


n 


where you want the surplus water to 
drain, Let the end in the well protrude 
about 2 in, above the ground level 
‘Thoroughly mix 16 parts of sand. 4 
parts cement, and 1 part dehydrated 
lime: add water to make a rather stifi 
‘mixture and mix again. Start laying 
double row of bricks, making the inside 
diameter 26 in., of the same distance as 


fone setup are wanted 
and the margins do not 
fave oy beset 
the us ofa photo-print 
roller will ‘be. found 
quicker" than’ locking 
the job up and making 
it ready on the printing 
press, Amateurs, who 
have a small printing 
cout will. find this 
ink helpful J. 


‘coves, nose st0RD 
Sroenet'tetow 


IS STORAGE PLACE FOR GARDEN HOSE 


List of Materials. 

Sin by 6 for man wpe, 

Sin by 340 2 i, ha crm lace, 

12 ty 4 fr el 

1D in by 8 br eve 

by for cleats er 
1M 8 tn or windlass rank 
1 2 i, foe wins sal 


for hands (arn ate. 
fo ram (un 


FY 


esa ines 
1504, srk dehyde ine, Water pln 


Gorse sab sand all 
240 commun rad chs. Natl 
10a in Water tea. 


between the two upright 2 by 8 in, pieces 
The well shown in the photographs. was 


rade three bricks wide part way: up, but 
this is not necessary. Making it two rows 
‘wide requires about 250 bricks, while the 
‘ther way more than. 300 bricks are re- 
‘quired. ‘Knock a small piece off of one 
commer of each brick, 

Alter the first tier or two of bricks are 
Iaid, cement the bottom of the well, slop- 
ing the surface so any water will run out 
of he drainpipe. 

Continue laying bricks until you have 
seven tiers; then place the cover, which 
should be made in advance, on top of the 
brickwork, “Three more tiers of bricks 
‘complete the masonry work 

lake your “old oaken bucket” out of 

an old mail keg. Set the bucket on the 

edge of the well and fasten a 34-in. rope 

to it. The other end of 

the rope is wound around 

the drum of the windlass, 

and the extreme end. is 
nailed to it 

‘To kive the well the ap- 
pearance of being covered 
with moss, spatter the 
sides of the brickwork 
‘with cement. colored 

wort 

‘Ar 
ter, the well is completed 
make a gravel path around 
it and leading up to it 
‘The path may be edged 
with bricks—J. P. Kx 
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By DONALD W. CLARK 


FS 


SS A SIMPLIFIED SCALE MODEL OF THE 


Hees La reest American 


‘tirplanes—the new Sikorsky S-42 
flying boat. Large as it is, the 


Atale of the model has been sigh 
iy" reduced Irom that. regularly in oa t 
used throughout this series. It is 
tn the seake of 5/16 in, equals 1 
AC isc of 1 
se who ste’ building a number s . : : 
of models in the series will find. . «= The New Sikorsky Clipper Ship 
fowever, tht the Sikorsky model 
in's0 mich larger than the others 
thar the difeence in sele will not be with thirty-one on hoard, it ma 
Rotieable to even a wellirained eye, ar miles an hour.” The span i 
"The S-42 fs credited with being able to length 56 (t~ and weight 10 tons 
fly 3,800 miles: nonst tines develop 2,000 mr. ‘This g the smaller designs that have appeared in 
pusengern, a crew of five Stion Clipper, a8 itis’ called the serie. Only twenty-ive main. pirts 
Pounds of mail and express” Ploted by beris NC S27 M-valready has broken (wo are required 
Gar Chares A Lindbergh ina teat worlds records. It fs one of sx ships "Icwillbeneces: (Continued on pote 108, 


ordered for the Pan-American Airways. 
‘unusual size, the model 
(0 build than some of 


“Assembly drawings and details of the Kall, wing, and all Important parts A photo atthe top of the page shows the parts ready to go together 
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Laying Out 
a Workshop 


VEN if you have only 
1 small corner about + 
by ft. in a spare room 
screened porch, » woodshed. 
cellar, or atti, you ean lay 
‘out a satisfactory workshop 
jh machines of the smaller 
sizes," porch, if available 
fan be inclosed with wood 
Wwainscoting and. lass win 
dows obtained from a. wreck- 
ing yard, It ean. then be 
comfortably heated with a 
joraled “hotie”sove, whieh 
nurs paper, shavings, odds and 
ends of ‘wood, or coil. Anew 
gone can be bought for less than 
$2. Only as a last resort should 
an’ aitic be used for your shop. 
“The accompanying plan shows 
the arrangement of one of the 
ular complete workshop out- 
having one motor and coun- 
tershaft—a small, moderately priced out- 
fit, All the units can be afranged in a 
compact, space, The bench should be 
About 34 in. high, or whatever meas 
tment suits the height of the user 
Tn another drawing is shown the 
rangement of shelves and drawers, and a 
tool panel on the wall, Small parts are 


aeAR view 
OF MinceD DRAWER 


‘machines with a dil 
press added. etal 
re'tiven of 

‘tawer and teach bse 


SHEET WETAL 


Jow this drawer is a 
large box on skate rol- 
Jers that. can be pulled 
‘out easily, giving access 
toa stock of short pieces 
of wood, 

The tilting trash box 
illustrated is another 
hhandy accessory. because 
it can be laid fat on the 
floor like a huge dust 
ppan and the shop litter 


kept in glass jars, heavier ones in boxes. 
In the ten-cent stores a handy three-com- 
partment box can be purchased and label- 
fed of the end, of one of the parts kept in 


each compartment can be wired on the swept into it over the lip—Hr Simuey, 
Outside instead of a label 
A swinging drawer, installed as shown, 


This is the second of a series of 
hhas been found a great convenience. Be- 


articles om hare to lay out workshops. 


TABLE PIPE RACK BENT FROM WIRE 


‘Tris wire pipe rack will prevent the 
spilling of ashes on your desk or table 
‘when you lay your pipe down temporarily, 
and it also provides a holder for the pipe 
‘when not in use. All that you will need 
are a pair of small pliers, a 24-in. length 
‘of wire. and a small piece of tin. The 
drawings show how to do the bending. 


‘wide enough to go around the wire. Make 
a sleeve of this by bending it around a 


SUPPORT FOR LONG RODS 


‘eS working on long material that 
‘being held in a machinist’s bench vise, 
is necessary {0 have one or more supports 
for the ends. 4 able 


three places. This particular support is 
16 in, wide—Joseent C. Coyte. 


” ‘BLUEPRINTS for Popular Science Manihly projects are lated on page 100. 


straight piece of the wire, Then 
lover the two ends as shown, ‘The ends 
may be soldered together if, preferred, 
When completed, finish with brushing 
lacquer of any desired color—D. H. 


—a— 


‘hes on 
hia Ghar. “Sketches abe 
Show ‘the steps in bend 
he" wite ea "Foem the rack 
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Tripod Tw’ Top 


SERVICEABLE tilting top for cam 
A X tripods can be made at a cost 
‘of a few cents from a large strap 


hinge such at those sold for use on barn 
doors, "When the device is used between 
camera and tripod, the camera, can be 
tilted at any angle for photographing ob- 
jects on a table top, copying. pictures, 
jDhotographing insects, and the like. By re- 
‘ersing the camera so that the lens points 
in the direction of the open part of the 
hinge, pictures can be taken of tall build- 
ing, los and eter object in high p- 
sitions. 

‘Remove the pin from the hinge by fil 
fing or grinding one end until it can be 
driven out with a punch. Place in a vise 
the half of the hinge that has two turned- 
lover projections, and make hack-saw cuts 
as shown in the photographs. Tis isto 
make it possible to force the two project- 
{ng parts slightly toward each other. Re- 
assemble the hinge, using a machine bolt 
the sams size as the pin that was re- 
moved, and a wing nut that can be turned 


seem ing, tle 
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MADE FROM 
STRAP HINGE 


1 aut verted ine a square Bate in the 
mae and eld by punching down the met 
easily with the fingers. Place a lock wash- 
er under the bolt head to prevent it from 
turning. By tightening the wing ut, you 
«an lock the hinge join 
‘Most cameras have tripod sockets that 
take a ¥4-in. bolt having 20 threads per 
inch, and therefore standard tripods are 
fitted with a screw of that size.” For a 
taching the hinge to the top of the t 
pod, fasten a 14/20 nut over a hole in 
the center of one of the leaves. You can 
solder this nut directly over a drilled hole; 
fof make @ square opening with file and 
chisel, insert the mut, and fasten it secure- 
ly by using a punch to spread the metal 
near the junction lines 
In the other leaf of the 


If desired, the project- 
ing ends of the leaves can 
be cut off to shorten the 
device—W. E, B. 


PROTECTING MICROSCOPE 


A uicirweicH, unbreakable, and 
transparent cover for your microscope can 
be made from sheet celluloid, celluloid 
cement, anda small knob, The drawing 
‘shows how the cover is assembled, Small 
cuttings of celluloid dissolved in acetone 
‘or amyl acetate form a good celluloid ce- 
ment. Glacial acetic acid can also be 
used alone as a glue, but you will find it 
rather messy. and the fumes are disagree- 
able. Small C-clamps will hold the mate- 
rial together while the cement dries 


ore 


Says.. 


FTER you have installed a new 

‘wheel in a trinder, be sure 10 
Theep clear of its path the fst time tt 
i started up. 


Always demagnetize work done on 
‘a taguetic chuck 10 it will wot pick 
mp ert 


A, good place to asp your seriber, 
sitetrn etd other neede-ponted wll 
‘i fastened 40 the teide 9] the hid of 
war tool Mt. They are thew wot 20 
Tikty'to be ram ite the bend. 


The safest soay 10 obtain a seringin 
te ark dw from Ut rest 


A short length of rubber hose 
sipped aver a rhivel will give u better 
eis. 


The shorter the chisel, the easier it 
can be guided along the ‘work, 


Objects with irregilar ends con be 
ground. an. an external ‘grinder’ by 
Seeating om steel Mocks and centering 


Be sure your “mikes” ore all right, 
then go ahead. i 


A hollow fiber lap is best for the 
finishing touch. 


s 
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MODEL of the 


"The Fam 


ship, the Sf. Paul, Built in | sin America’s prestige 
fn the Atlantic, they i public's fav 
and kept it through twenty y easing 
petition, Twice ere war, they were 


{ued as auxiliary cruisers in 1808 and as tr 
When finally tov re broken tp in 1925, ship 
everywhere reall the most graceful stea 
ever built were gone forever 

These vessels were also notewordky frum the engineering 
standpoint, When they were launched, there were only two 
ships afloat surpassing them in size and speed. Also, they 
Were the first large ships to be fitted with quadruple ex- 


ct pe ot al 

oi Opeaee [7 , ire SS” 2 : 
Ms sth GS | 2, 

Ip ph So teh P| | 


TT Soe eee a a a ae ee a | 


an view of the setin fll Bleck A and the tapered place 3 which Is ed on it 
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A MINIATURE WATER-LINE 
SCALE MODEL DESIGNED BY 


Theodore Gommi 


pansion engines, The previous limit had been engines of triple expansion, 

“Their place in any history of American ships is one of prime importance. 
and we are therefore placing in our model-of-the-month series a model of 
the first of these two liners to be completed, the Sé. Louis. 

“The scale of the model is 1 in. equals $0 ft. The method of construction is 
similar to that of the previous models of this series (P.S.M., Aug. '34, p.69) 
and therefore needs no detailed explanation. Begin by cutting all material to 
the sizes specified in the list. of 
materials, Measure carefully. be- 

‘cause fully two thirds of the pieces 
are ready for us 


he nal assembly 
wt he Here’s 
peetictions. 

6. Bank’ 3% Your Chance 
for mt be FO JOIN OUR NEW 
tein MODEL-OF-THE-MONTH 


that it becomes 
gradually thinner, 
since it acts as a 
wweulge to raise the 
deck at the bow. 
Glue B to A, C to 
A and B, D'to C, 
and R to D. Sand: 


that the layers 
evenly, Carve the 
stern to the usual 

of (Contin- 
wed on page 106) 


a 


CLUB 


Realate as It%s the model Is made up of 
i 


‘S$—V— 4 —j 


as a 


bee be = 

ie ye Se 

Sod ESE (BE Pris, sieromis pais 
feng pins imaked 1 laahees (eae i lg os a 


‘The remaining parts drawn fo the same scale a8 the views on the preceding page. A fall-size blueprint is iacloded in each construction iit 
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‘lee 
St the same metal 


Ing the cigarettes 


of fifty to take advantage of the 

reduced price at which they are 
sold, can be dressed up to look more at- 
traclive by making a decorative copper 
cover to snap on over the tin, The idea 
can be carried still further, if desired, by 
‘making a complete smoking set. which 
forms a case for the tin and, in addition, 
contains an ash tray. 

"The copper is of 16 gage, and should 
be annealed. This is done by heating the 
metal to a cherry red, then letting it cool 
radually. Brass, of Course, can be used 

tcad of copper, but itis harder to work. 

Cut out a picee 6 3/16 in, long 
4.15/16 in. wide, and hammer one sk 
‘with the at oF planishing face of a ball- 
een hammer, Lay the piece out with the 

ummered side down, and drave or scribe 
‘line all around 4 in, in from the edge: 
then lay the cigarette tin, cover down, on 
the piece inside of the lines to make sure 
that the lines are exaetly right. 
wt sae, the rm. place ithe piece. 

ymered side up. aver any. square-cor- 
nered steel or iron block so that the 
comes exactly on the edge. and hammer 
the 14-in. margin down over the edge of 
the ‘block. Complete this all the way 
around, forming the comers around the 
comers of the block. The comers can be 
drawn in smooth and evenly if the copper 
fs soft and the work is carefully handled. 

Fit the finished cover over the cover 
of the tin of cigarettes. and drive the rim 
in slightly, if necessary, to make it fit 
‘shugly over the cover of the tin. Then 
finish the edges smoothly with a file. 

“The dachshund handle is cut from’ 10- 


CRE. when bought in tins 


"8 


sheet €¢ with a jeweler's saw, 
Either by band or on power jig saw. & 
Projecting pin should be Tefton the bot- 
‘tom of each foot for riveting in place on 
the cover. Finish the edges with a file, and 
file the two projecting pins round. Drill 
‘two corresponding holes in the cover. Set 
the dachshund place and rivet the two 
pins ‘on the inside of the cover. 

SSerub the piece thoroughly with seap 
and water. removing all scale, Then color 
it with a solution made by dissolving a 
small piece of liver of sulphur in a quart 
of water. Leave the piece in this solution 
Gil i takes oo a dark brown. color. 
thereupon ie can be removed, washed, 


bs 


co 
Cay 


mek GI 


polished, and lacquered, 
Anyone who makes. the 
cover will find it worth 
while to complete the set, 
for the rest of the work it 
very simple. ‘The material 
used is the same gage and 
‘hammered on one side, The 
four strips that form the receptacle for 
the cigarette tin are bent in the vise, 
rilled. and riveted in place with es: 
‘cutcheon pins. The flanges that form the 
fash-tray rest, and the three comered ash 
itself, are formed over the stecl 
block, as, was the cover. The cigarette 
tin should fit very snugly into ite recep= 
tacle so that the cover can’ he raised 
‘easily without lifting out the box of ci 
rettes. The whole should be finished in 
the same manner as the cover. The dachs- 
hhund design used as a handle on the cov- 
cr is merely a suggestion. Any decorative 
silhouette that will serve the purpose may 
be used—Dick Hurcaixsox. 


KNEELING PADS MADE FROM INNER TUBE 


indeed, any job thar cals 
ire convetient protectors 


Rowsex pals to pro- 
tect the clothes. while 
kneeling onthe moist, 
earth. when working. in 
the garden can easily be 
tnade. from, sections cut 
tout of a old inner tube 
Mller two pieces have 
ten, a to The. sired 
length they ave slit open 
along ihe back except at 
tither end, where a band 
feet to hold the pad in 
place on the les. ‘These 
ince protectors are ens- 
‘ly taken on and off, are 
very durable, and, unlike 
Theordinary kneeling pad, 
slay where "you want 
them Ea, Peansos. 
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Committee Studies Work 
of Home Workshop Clubs 
to Find Best Ways of 
Dividing the Many Large 
Cash Awards and Trophies 
in Coming Competition 


Guio 


PrizeC 


SS 
To Cover Most Popular Types of Craftwork 
P: 
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LANS for the great nation-wide con: 
nf the National. Homeworks! 
Guild 


of the 


rest among all 


f cash 


prizes and trophies for various branches 
Sf woodworking—furniture, novelties, 
‘wood turning, veneering and inlaying, toys, 
and similar projects 
“The classification next in importance is 
While ship models lead 
4 surprising number of 
club members were found to be building 


ADVISORY COUNCIL 


Professor Ciyde A. Bowman 
egy a the Seal of Indra 
‘Menomonies Wes” 
Harvey Wiley Corbett 
Archit, New York City 
Dr. Hugh S. Cumming 
Swrstom General, Unied Stair 
able Heath Serie 
Maj-Gen. Benj. D. Foulois 
Chie othe sir Corps, U.S. Army 
Capt. E. fe McCann 


Armi 
Founder, Ship Model Makers Club 


airplane models, locomotive models, and 
‘miscellaneous models of various types. 
Decorative metal working. miscellane- 
ous craftwork, tool and machine building 
and other home workshop classifications 
are also being considered, and prizes will, 
be provided for those in which a sufficient 
‘number of entries can be assured to make 


the competition (Continued om page 96, 
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wall "continue 1 
Tara, by the force 
Dt the water alone 


RAPID SPINACH CLEANER 


A ruatesavixc device for removing sand 
or grit from spinach and related greens 
can be made from a little wire, an iron 
rod, and a few pieces of wood from old 
boxes, ‘These are put together in the form, 
‘of wire cylinder with a small door to 
admit the ‘The iron rod serves as 
the axle, It passes through the circular 
tend pieces of wood and is bent to form 
reree i aye it (caer ae 

er is played upon the cylinder wl 
{tis being tumed, and the centrifugal mo- 
tion removes all grit—F. G. Tarr 


Maxy hot water tanks, especially in 
‘older houses, have no covering and there 
fore radiate heat unnecessarily 
‘course of time they cause a consi 
amount of fuel to be wasted, and if 
beater is used, as is ordinasily: the 
this makes the monthly bill higher. By 
‘covering the tank with ash cement 
more hot water of a higher temperature 
will be available and Jess fuel consumed 
About 50 Ib. of asbestos cement are re- 
aquired, together with suficiet in, mesh 
icken wire to wrap completely around the 
tankand about 401t. of No. 18 copper wite. 
Wrap the wire mesh around the tank as 
Tightly 28 possible, Fasten one end ofthe 
‘copper wire to piping where it 
fenters at the top, and bind on the mesh 


FASTENING FRAMES TO DISPLAY CARDS 


outs, and window 
to require a wooden framework for 
Port, may be attached to the frame with- 
‘out the use of nails fasteners, or staples, 
Which mar the exterior surface and de- 
tract from the neatness of the display. 
First cut the framework (0 fit and fas- 

ten the pieces with corrugated fasteners 
or nails. Lay the frame against the card- 
board in the desired position and outline 
it with pencil, Remove the frame and 

2 good grade give, cellulose house- 
id cement, oF lig- 
uid. solder ‘to. the 
surface within. the 
pencil lines and to 
the surface of the 
frame that is to fit 
against the card- 
ioard. Allow the ad- 
hesive to dry? then 
apply, a second cout 
‘ey heal. 

wy the cutout 
face down, place the 
framework on it t0 
correspond with the 
pencil” marks, and 
Set heavy weights on 
ail parts of the 
irame. Allow this to 

ess Joes. 


firmly. Twist the ends of «: 
sether at the bottom after 
tes Jo ae Bice Toe ct wie 

jrawn up as tightly as 
will be found to be from 54 to 1 in, from, 
the surface of the tank in many places 


0 [BLUEPRINTS for Popular Science Mavihly projecis ore Tited on page 100. 


‘Theatrical cutout with 
fern 


ived‘on the back, 

la method, no > 
iy tacks or staples 
‘en ico ihe front 


should be, for its function 
erve a6 wire lath for the cement, 
Mix the cement with water to the con- 
ey of soft dough, a bucket ata 
There should be no free water visi- 
ture, Using a mason’s 4-in. 
reap one can be bought for 10 
4 one coat all over the tank 
thickness to conceal the wire 
‘work preferably should be done 
kis warm so the cement will 
light, otherwise a week or $0 
wwited, Roughly smooth the sur- 
face with vertical strokes 
of the trowel, and make 


herring-bone marks as 
shown in one of the 
photographs 


This will 
form a tooth to key the 


dice n covering tout 34 
in. thick, The final, oF 
fourth. coat should’ be 
carefully smoothed, 
ferably with a moiders 
slick, "and allowed to 
harden, 

The natural color of 
the cement is a greenish 
gray, but a brushing. or 
wo" of calcimine will 
produce the conventional 
‘bite finish, 

f there is much bare 
ving immediately adjacent to the tank, 

Should be coveted with regular steam: 
pipe insulation. Short lengths, however, 
fay be readily coated with cement by 

ing it around the pipe with the 
hhands until it clings—Evexerr EaMes, 
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“SHALL I BUILD 


A Model Locomotive f 


Thomas W. 
Arnold 


“ANY a model railway ens 
thusiast has asked him- 
self such questions as 
Shall I try to build a 


model locomotive? Where can T get plans 
for one? How much will it cost? How 
Jong will it take? These questions often 
appear in letters to the Home Workshop 
Department, usually coupled. with a re= 
‘quest for a constructional article 

‘To these questions there are nearly as 
many answers as. Sol 
Dealers in. model railway supplies have 
plans of innumerable types and sell a 
[reat variety of castings. semifinished and 
finished parts. construction sets and 
tings, The difficulty is to know what to 
‘choose from this great assortment. 


One important point should be under- 
stood before you tackle building a model 


locomotive. There is an essential difference 
between a model locomotive and. other 
‘on-operating models such as a model gal- 
Jeon, for instance. The latter, no matter 
hhow elaborate. is only: something to look 
at—an ommament, External details are all- 
important. A model locomotive. on the 
ether hand. is apiece of machinery in 
‘which mechanical running qualities are 
just as important as external detail, For 
‘that reason the blueprints of a model lo- 
‘comotive are much more complicated and 
difficult to read than those for the most 
Brentious ship model, Building 2 model 
locomotive likewise requires considerably 
I knowledge. 


left Is an exam 
ey Ingenty. 
ult ty Cart FA Behrader 


This app 
driven, steam-type  locomo- 
~ tives. OF course, everyone re- 
alizes that the building of a 

real steam-driven scale model locomotive 
from rough castings and bar and sheet 
‘metal isa task that calls for a high degree 
of mecinncal sl an eer abo 
‘equipment or an amazing amount of 
ingenuity in making inadequate equipment 


serve the pu 7 
ses are. possi 


Al sorts of com; 
If you haven't the ability or equipment to 
make parts of the running gear, yet you 
feel that you could fit them together, once 
‘made, and also do the external work that 
adds so much to a realistic appearance, 
the answer is to buy what you can't make 
and do the rest yourself. photograph at 
the beginning of this article shows just a 
few of the hundreds of small parts differ- 
cent makers can /C don 9) 
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5, oF lettering may 
ny metal on the lid 


be plated wi 
‘ofthis novel wooden cigarette con- 
tainer. Although a cigarette box has 
‘been chosen as an example, metal-plated 


I 


designs ean be easily applied to any other 
object by the same method, no. matter of 
‘what material or composition it happens 
to be made. 


co ly. 
If you wish {0 practice the method 
‘constructing a cigarette box like the one i 
lustrated, it will be necessary first to make 
the box itself. The design is an unusual 
‘ome in respect to the joint between the lid 
‘and the box proper, Indeed, the lid fits s0 
‘well that the box will keep cigarettes fresh 
Tor a much longer time than ordinary con- 
tainers. 

ft, BOX in this ingtance was made of 
five , the parts as follows: Top, 
614 by 3h, tn beveled at 15 dea.” 

each 3 by 4 


ns front and ck 
each 3 by 644 in.; bottom, 324 by $% in, 
‘or an inside fit. according to the thickness 
‘of the plywood, First miter the ends of the 
Sides, front, and back at 45 deg. This can 
bre done more accurately by tiling the saw 
table than by using the jointer. To provide 
the li, the pieces are then cut apart on 
the scroll saw with a fine jg-saw blade 
‘Make the cut 2/4 in. from the bottor 

a straight cut for the back, where the 
hinges are to be fastened, and with the ta- 
ble tilted to 15 deg. for the sides and front. 
For the latter three, cut a sheet of paper 
to the width of the pieces and fold it 
twice; this may then be cut on a curve so 
that, unfolded, it forms a template for a 
Aesign like that ilustrated. The bevel eut 


2 


Wes she decoration has been treated 
ith plombage, foe er a 
Conected tot with nahesioe tape 


is important because it makes the com: 
vie ciate ‘bor practically iri. 
er gluing the parts together, ive 
them a coat of shells, sand: down, and 
Coa the tp wih vari, When the 
Dish is completely dry. coat the top with a 
Solution made from the white of an exe 
thoroughly mixed with an equal quantity 
‘of water. On this surface the design to be 
metal-plated is traced with the aid of a 
Piece of carbon paper. Remove the paper 
And carefully go over the design with shel- 
lac applied with 2 narrow, pointed brush, 
Quick-drying varnish may also be used. 
In order to metalplate the shellacked 
design, it is next well covered with pow- 
ered plumbago (graphite) while still 
tacky. An altemative method, when there 
are bo fine lines in the design, isto use fine 
bronze powder. As the surplus of the latter 
can be brushed off readily from the back- 
ground, the coat of egg-white solution is 
Mot needed. In using plumbago, the excess 
an be removed from the background with 
4 piece of wet cotton. This loosens the coat 
‘of egg albumen and takes with it the plum- 


ating Meta 


By 
Kenneth Murray 


boago where it does not form a part of the 
design. “Remove this surplus carefully, 

By means of small picces of adhesive 
tape, ine copper wires are placed in con 
tact with all parts of the design and then 
connected to the negative pole ofa storage 
Lattery, or two or three dry batterie 
While the latter will serve for small de 
signs, those. requiring. the deposition ‘of 
Considerable metal can be plated better by 
the use of a storage battery because of its 
greater amperage. A layer of cotton is 
Placed over the design and soaked with a 
Plating solution. On top of this put a sheet 
ff the metal to be plated, connected with 
the positive pole of the battery 

Plating solutions have already been de- 
scribed in articles on the subject which 
have appeared in this magazine, Inasmuch 
as copper is a satisfactory metal for the 
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A SIMPLE WAY TO DECORATE BOXES 
On OO AND OTHER CRAFTWORK NOVELTIES 


purpose, giving the appearance of 
amr asd 
opper sulphate to whic 

added several drops of sulphuric 
acid is recommended. 

‘The length of time required for 
plating is on the thickness 
ised al hour is generally tt 
used, a'half hour is generally suf- 
ficient, ‘Then remove the cotton 
and all connecting wires, wash off 
all the solution, and dry’ carefully. 

we design can be buffed if de- 
sired 

Give the entire box a coat, of 
varnish and then polish it with 
paste made with ‘il and rotten- 
Stone oF very fine pumice. A good 
‘way 10 apply this is by means of 
the dail press, as shown in one of 
the photographs. A. Y-in. wooden 
dowel is covered with several lay 
ers of felt, treated with polishing 
ast, and place inthe jaws ofthe chuck, 

rill press should be operated at next 
to low speed, The shape of the polisher 


makes it easy to get into the ‘curves, 
cient | Bud Vases 
Shaped from lead pipe 


The completed box with ini 
nd order copperplated on 


Four small vases 
‘Rote “rom orale 
taeyleadpipe. The 
Shaping "Feguices 
toveehe sols than 
hammer ands 
pi attigaias the bar, many different 


shapes may be formed. 
fares te daar 
of any part of the piece, 
imply fold it in the ha 
and hammer lightly 
Around the outside, This 
will draw it down, 

To close the bottom 
a nee ee 
tight, hold the piece in the han 
drive the metal at the end in toward 
the center until itis well closed. Then 
fill the piece with wet sand, turn it up- 
side down, and apply the flame from 
a blowtorch on the center until it 
fuses, after which it may be ham- 


rmered into shape. 
‘The bottom is cloned by driving the Decorative lead pieces of this t 
retain and fosieg &C with fore are usually left in their natural finish, 
{OM such a common and cheap 
material as ordinary lead pipe, 
is possible to make unique, 
decorative bud vases. ‘The pipe, 
which should be about 13 in, in 
sie, is cut off to the length required 
and shaped with a bal-peen hammer 
‘and a length of round hardwood ap- 
proximately 134 in. in diameter, one 
end of which is rounded. Place the 
‘wood bar in the vise and slip the 
lead pipe over the rounded end. By 
working the lead over and around 


‘Wherever necessary, the metal is ex- 
[panded over s round bar of hardwood 
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‘Maxy small articles may be made from 
fan old felt hat, With scissors, needle 
‘and thread, and ciress fasteners. it may be 
urned into a key container for the auto 
Jock, a holder for small drills, and a pad 


for hot dishes, Or it may be glued to the 
bottoms of book ends. picture mounts. asb 
trays, oF various other novelties and_or- 
rnaments fo prevent scratching the polished 
surfaces of tables or mantelpieces, Other 


OLD FELT HATS PROVIDE MATERIAL 
FOR MANY CRAFTWORK NOVELTIES 


articles that can be made of felt are flesi- 
ble notebook covers, a cover for a pad- 
Jock to prevent freezing in winter, a lens 
hood for the camera, and a carrying ease 
for a fisherman's flies—C. B, SMITH. 


GARDEN HOSE REEL MADE FROM JUNK  fébpen'wini 


‘Tons Tight, easily handled garden hose 
reel was made entirely from junk. It is 
much lighter and more convenient to use 
than the average reel. yet the construc- 
tion, is strong and substantia 

"The wheels were taken from an_ old 
baby carriage found in a vacant fot. The 
drum is a discarded. industrial alcobol 
steel can of heavy gage. The bottom had 
to be removed fram the can and four slots 
cut in at either end to take the steel 
Straps, The latter were obtained fom the 
baby carriage: and as thes: were of spring 
steel, they had to be heated to a semi- 
white heat over a gas fame to gemove the 
Temper in order to drill a center hole for 
the axle and to cut them to measure with 
av hack saw. ‘The handles were also ob- 
tained from the carriage 

“The whole was finished with aluminum. 
and parts of the handles and the spokes 
were painted red. Tt would be hard to 
Find a! better 100% garden hose reel in 
the market. yet the total outlay was only 
fortyative cents —Wittiast A, Row. 
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SMALLEST 1A 
swat’ OF LATHE of 
DRILL” «DRILL PRESS CHUCK 


"AUGER BIT BUILT, 
UPTO FIT CHUCK 


HOLDING SMALL DRILLS 


Lance lathe and drillpress chucks, of- 
ten will grip nothing smaller than 34 in, 
in diameter. T frequently found it neces. 
to change chucks until T discovered 
that a small rod or shank could be en 
Iarged by wrapping it with a dozen or 
‘more close turns of from No, 10 to) 
14 copper wire, If the drill wabbles, loos- 
fn the chuck and turn the drill part of 
revolution. In emergencies, square-shank. 
auger bits may be wrapped for use in a 
three-jaw chuck—Doxalo R, Fosuen, 


Brass Clips on Smoking Stand Hold Pipes and Tobacco Can 


Holder added to pedestal amok 
{ng stand for pipes and tobacco 


A ripe and tobacco can kept in the tray 
‘of a pedestal smoking stand such as is il- 
lusirated at the left soon become buried 
with ashes, If, however, a piperack and 
tobacco-can holder are made as shown. 2 
pipe smoker may enjoy his smoke with- 


BENT-UP BENT-uP 
SIDES — END STRIPS 
2 Wide 


out digging for his pipe under a mound of ashes. 

‘The material used is 1/16-in, brass strip. one piece 
2 in. wide and the others $6 in. wide, The brass is 
heated to redness and quenched in water to anneal 
for soften it before it is bent. Brass machine screws, 
especially if they are fitted with acormheaded nuts, 
enhance the appearance. Spot-circling the face of 
the can holder on a drill press by using a dowel with 
small piece of emery cloth on the end is also an 
fective method of making the holder appear more 


are soldered under 
the face piece, which in turn is soldered to the hand 
piece. The inside of the hand pieces should he lined 
‘with adhesive tape or felt to prevent any marring of 
the smoking stand, 
acid will clean the brass and leave 
it bright. Immerse the work in the acid for two or 
three seconds only, then plunge it immediately in 
water. A coat of metal lacquer will prevent the tarn- 
shing of the bright surface thus produced—R. W. 


a [BLUEPRINTS for Popular Science Monthly projects ore listed on page 100. 
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OYELTY and excep 
desig asc 

types in thatthe additonal table surface 
Mtns of two rvund-topped sands, which 
fan be campltey detached rom the main 
{able sod placed anywhere inthe rom, 
‘This enabley them to be moved where 
thot convenient to serve refreshments to 
frcas ‘who are siting at some ditance 
from the tale proper 

Tris best to Begin the work by: making 
the two stands: Ture the [we cofbmns be 
tween centers and cut ‘othe cfg hes 
on the band sa These ae rounded and 
tmoathed with le and ‘sandpaper, and 
Jelned to the columns’ with two. dowels 
cach Them iting ain he tas 
Ste shaped to the right curvature by san 
eon abcde tater A testi davies 
of this type can easily he made by turing 
SUeylindc 1 in, in ameter and about 13 
in. lone Glue to this cylinder apiece of 
No, 194 sandpaper cut ao that it eds 
i et wh ic wrapped and te 
‘rood. Glue Is applied to the cylinder and 
The sandpaper is bed in place By wrapping 
4 piece of andage or String around. 
Ratt the leg on the tol rest of the lathe 
and press if evenly sgunat the revolving 
Spindle sander as shown in one of the 
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Nest of Tables 


By Herman Hiorth 


photographs. Test cach leg with a steel 
Sauare 10 see ifthe sanded surf 

are 10 the part of the leg whicl 
Sand on the Boor 

‘Locate the holes for the dowels by gag- 
ing legs and columns with a marking gage, 
‘Two opposite leys are glued to the column 
at the same time and clamped with hand- 
screws as illustrated 

‘The tops for the stands are turned by 
suing them to waste stock with paper be- 
tween. The top of each stand is fastened 
to the columns by means of a circular dis, 
fo plate, which % glued 10 the upper end 
ff the column and screwed to the under= 


side of the top. 
The construc: (Continue on page 108, 
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A SPEEDY 


Racing 
Schooner 


SIMPLIFIED FOR 
BOYS TO BUILD 


B. F, Walaron = 


HEN building. mi 
boats, some of us 
sailing rather than shelf 
‘models, The author has de~ 

voted himself exclusively to sailing models 

{hat are planked or built-up instead of being 

‘dug out oF made on the “bread and butter” 

plan, ‘The construction has been so sim 

plified that (en- or twelve-year-old boys ean 
tundertake some of the models, which are 
eaded in difficulty and designed to develop 
kill to the point where itis possible to pro- 
duce complicated operating models of mod- 
fem steamers, yachts, or sailboats, true in 
formandline, pleasing totheeye,andefficient 
in the water, Very few tools are required 

The little schooner illustrated is an ex- 


cellent beginner's model. Tei not a copy 
fof any existing boat, nor is it intended as 
Such, The rig ie similar to certain river 
Schooners that I knew years ago. After you 
have built this boat, you may, by using 
Certuin modifications of the lines and afew 
Sid nck of contruction, prove your 
Craftsmanship to the point where itis pos- 
Many hl desired 

In spite of her very elementary char- 
acer, this Scot 1's a, fa 

ler. The simplified rig makes for speed 
in sal adjustments. In races with boats un- 
Gee 30 in. she, will place frequently if 
handled reasonably well 

‘AIL of the material can be bought for 


sible to buil 
T 


bout a dollar, or less if you find some egg 
‘boxes with thin sides that can be used, The 
wood I prefer is soft white pine. 

‘This boat is built with glue. My prefer- 
‘ence is for a celluloid cement, and I use so 
uch of ft chat T make my own. T place 
About 14 1b. of od celulodd side curtain 
lights from old ‘cars, photographic ‘lms 
from which ‘the emulsion ‘has. been ree 
moved, oreven old cellulotd toys and tooth 
brush handles into a quart bottle with 
wide mouth and fill the bottle. with ace- 
Tone. Ics alowed to remain an hour, then 

red vigorously for about five minutes 


Zot BS Wick 
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The Easiest Sailing Model to Make 


“LET'S build a sailing yacht model,” is what thousands of boys are saying 


andl corked tightly. The next das 
iis stirred until evenly mixed. It 
should have the consistency of 
thick cream, If you use this t 
of cement, do not place it cl 
toa flame’ or it will burn. Tt will 
dry very slowly if some white 
shellac is added 

For tools you need coping 
saw or jig saw, a small plane, a 
very stout razor-blade knife, a 
sharp pocketknife, a fine-tooth 
hhand saw or eabinetmaker’s mi- 
ter saw, a pin drill and drills 
50, $5,'60, and 65, a light ham- 


8, in 
mer of about 2 02, sandpaper, a hove deck. 404 foes 
rew driver, anda few  ¥é-in, segs eign 
No. 4 roundhead wood screws and ped 
oom ess eu 8 

Meira 13, 


Tech 3196, boom 18, 
{gal 10. Jib boom 
Fie "Bownorinnaie 
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paste 


sce the method of construction has 
eon mastered a bey cam contra 
Iirge ‘nnd oraute yachts a he pleases 


with Yin, No, 20 brass escutch 
‘on pins, as shown, Next lay this 
side at inthe jg, and mail and glue 
‘on the otherside board. See that the 
{stem is vertical. Now set this aside 
to dry while cutting out the lower 


¥ in, square for the keel. Cut out 


\ ribs as shown, Cut a notch in each 
fas 


materials) lay out a 
Sidepiece. Tack this 
board to another and 
Separate them and 
rate them 
inark vertical lines? 
Inespart on both, be- 


the stern board, too, but do not 
notch it. 

‘The keel is now cut from the ¥4- 
in, board. Plane the front oe, toa 

jint. Saw off the part which is to 

me ieee ee pau 
Piece may be used as a pattern to 
mold the lead keel. 

After an hour and a half, if have 
‘used celluloid cement, heed are ready to pro- 
‘ceed. Hold the stern’ board ina vise, put 
glue on one edge of it, and nail one side- 
piece to it, Turn it over in the vise and 
glue and nail the other side. Use plenty of 
ferent. 

Spring the sides apart and slip the lower 
stn place atthe proper stations Set 
the ribs in so that the bevel begins at the 
‘clge of the side, Drive an escutcheon pin 
{nto each sib from each side. Make the in- 
side eel from 4-in, square wood. Fit it 
inside the inside stem inthe notches of the 
lower ribs, and spring it over to, and ine 
side of, the stern, as shown. Hold in place 
with glue and pins. 

‘Turn the frame over and put in the deck 
beams. They arecut according to the lengths 
given on the plan from }4-in. square stock. 
Mark a. center line on each. Force each 
‘beam into place and hold with glue and a 
pin at each end. When completed, smooth 
ig of the inside stem flush with the 

Take one of the 2-in. pieces of }4-in. 
‘stock, mark a center line on it, and screw 
to the deck beams with screws with wash 
ffs under them so that the center line of 
the boat, as indi- (Continued on page 102) 
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KIT FMaser 


GET 


Model Making 


WITH OUR 


Construction Kits 


to the new mod- 
‘c-of-the-month its listed on 


number of other ship 
‘construction kits, These contain all the ma- 
terials necessary. for making ‘the various 
peciec iustrated on this and the follow 

to pa 
Teich of the construction kits has been 
with the idea of making it easier 
handicraft ct ome. 


I: ADDITION 


88 


is for Hin, model of Atanbat 


STARTED IN 


KIT 


‘hap has been done on the bulk 
in ihe case of the lrser modes 
the blocks wl be shaped, depen 
the Bloc % 

ing pan the type of mode, ata 


as 
aomeeamegee 
oe ae 
So es 
oa a 
stn cee 
Saeco vee 
Sas oetat ioe idle 
feiss aeermeyented 
chews ar 
Soi te eet alee 
say Se taacrcae yan 
sia oe 
Ee mel ania 
an acs a i 
Serncaee Serie ee 


IBD. Same with hall tock: shaped 38 
E. Battleship model, USS. Tesss, 3 ft 


‘Blueprints Nos. 197 to 200. 
"EE, Same with hull lifts sawed 


F. Liner Manhatten, All raw materials 


and Blueprint No, 204.,.-- 
G, Elizabethan galicon Revenge. All raw 


"330 
wp ship Sa ck," mate 
race: vin, model, with biue- 
150 
"EC Flivagas hip Hariond «seam 
sada ‘doormat Aiton "ate 
{except pint al_Blveprints ‘Nos, 
Stand a rhe hale 3 tong, ad 
ihe aver ingth 4) Ine ssoeror 308 
TLL Same with hal its sawed <2. 648 
No. 2. Saud 
25 im high wit) 


No.4 Sod maborany book tru 22/5 
in. long, 0¥4 in, wide, and 2434 in. high over 
all, Ready to assemble, with finishes, $30, 
‘No. §. Solid rock maple hanging wall 
ack ith one, drawer, 145 in, we, $334 
‘Realy 10 atsemble tn ine 
cluded Mae 
‘No. 6. Solid rock ‘apie buttery ‘able, 
top 0 by 32 in eight 2374 im, Ready 19 
assemble and stain included. ..-. 


Saf" Fourts Avenve, Hew York, NY. 
Please eed me Ri “or 
hich inci §.- (orpend C0, 1) 
Nite 
Ci. State. 

(Pease pint name very cet) 


ote: Pres of lM re 
of Tie Mee 
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HIGH-SPEED HOMEMADE 


Photo Printing Machine 


Enables Amateur to Make Money Out of His Hobby 


By L. D. Eldridge 


MATEUR photogra- 
pherswhohave 
learned to. develop 
and print theie own 

pictures will nd a pleasant as 

Wrell_as profitable hobby. in 

Finishing the exposures made by. their 

friends. This side line may be extended in- 

definitely into making post cards of their 
locality and photographs of their friends, 
fas well as Christmas cards and pictures 
for publication, and may even grow into 

a lucrative full-time business 

"Work of this type may be carried on 

a satisfactory manner only when one 
id with a machine for produc- 

ing the prints rapidly. and economical 

While the purchase price of such a ma- 

chine would be almost prohibitive to the 

beginner, an excellent printer—the equal 

‘of many’ machines used by professionals 

—may be constructed at small cost in the 

average home workshop. The printer will, 

fasily run off 100 peints from one negative 
in less than ten minutes. 

‘Two new features have been introduced 
which make for speed and eficiency—a 
tilted head from which the prints slide 
automatically, and a metal catch basket 
{nto which they fall in a neat pile, ena- 
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fentded henet 
eet i light soa 


This, machine oper. 


| 
H] 
he eprtrt ve ete ten 
oer 

Fiat eve tin So lage of te ta 
from material 3 in, square by 30 in. long. 
Siortee on tee adjectat sacs 3 
sith tos te ado alee te a 
tou sh wih dhe ee Toe lg aber 
from the lowe edge of the Morte to 2 
frqunre atthe feoe 

Wale shoul be ea from 1 by 4 te 
sumer The treat ort Bock eal ry 86 
Ta Tone and sen 20 ial ples eng 
Iiterel on a 48dee. ape‘ enh en 
Te ale Lop in 23, degp by 4. wide, 
fat Hem tne ede of ES 18 fs Tame 
fer. Ts lado the eu to allow the 
front to ovethang ? in, but theses aod 
fact eniy Ti 

Hn, De ele top, hen competed an 
coning 834 by ve5s in ce Tor tae 
printer head. The right side of the open- 
Doris ¢'is, toon the Sgt see of the 
dae op, tet oe hapene to be ite 
Ser Ua wich cave Ste ato the 
Dusoos 
"tbe ange catch Basket is iad 
in the front od of the opening. The e- 
bainder of the site ood tack ae fo 
ied by a cal of tan. wood which tare 
at_an angle of 30 deg. from the back 
Sip of te etch bate, ame take 
{aly ores ee tack of cian al 
taper beck to the cueh bucket 2 the 
‘poche se. This tlie fateed in 
ice by couuernnk: scree Geves ap 
Groce tie tale tap tron below, onl 


“ 


‘The eherarm 


forms the founda 
and. printer-head assembly 

The catch may be made from a 
single piece of galvanized iton 12 by 19 
in, Tum flanges A and B' up at right 


mn for the lamp house 


angles, and turn flanges 4, C, a, and C 
down at right angles. Side’O is tured up 
and over to form an angle of 48 deg. with 
N, after which. sides Af and Mi ate 
tured up at right angles, and anges B 
and. Bare soldered to edges of 0, 

"The lamp house is pyramidal in shape 
fas shown, If you are hot something of 
tinner, a little assistance may save quit 
8 bit of grief, A small lamp house for the 


pilot light is cut into the main lamp house 
At the small end. near the printer bulb 
‘The pilot lamp house is 3 in. square, with 
two sides cut on an angle to fit the side 
of the main lamp house, and the other 
{wo siden extended to reach nearly across 
the base of the main house 
Veshaped opening 
emitting light. Bend the first two sides 
down to forma right angle along line rr; 
bend the second pair of sides up along 
line TV", Bend flanges up at IS and DS? 
and down at St and 1'S. Lines AS and 
DS" on both pairs will coincide at oppo= 
“Two light sockets should be 
and the “small end of 
the brass shell soldered 


‘Ano the ewovpiece platen Note 
‘eninges ned'the two seal springs a rear 


Drints to slide more casi 
‘wood and apply several 


to make the back section of the platen 255 
by 814 in.. and leaving the remainder 4 by 
514. in, Hold the two sections firmly in 
position. cover again with glue. and apply 
to both parts a piece of soft felt at least 


o reme" under 

le pres the gle has st. This 
may then be cut with 2 sharp knife along 
he joint in the platen. 

Dress a piece of 1 by 4 in. wood to 4 
thickness to correspond with the total 
hickness of the platen and felt, Fasten 
ie with countersunk screws to the top 
fof the printer head yo that i ix hush with, 
nd adjacent to, the platen when in pos! 
on. Join each section of the platen ‘per 
naneiatly with hinge 

The angle between the two sections of 


the platen when open is important. 
controlled by a simple strap of iron b 
toan angle of about 135 deg, and faster 


to the lower portion of the platen as 
te hod the paper 
and 


shown. Suficlent tens 
Timly’ until one’s hand is-removed 
the front section can close fs ma 
by springs on either end of the back 
Mono the platen of smal ping 
may be used in place of the plain hinges, 
Provide two strap hinges, 3 in, long, 
riveting each to 9 piece of scl 1 by. 4 
Sind long enough to space the Joi 
apart, On the fre end of one 
ten hall of a thitd hinge with a small bol 


The other half (Continued on page 95, 


{nto place on both lamp 
hhouses so that the com 
plete socket will barely 
project through the 
fron. Be sure to serape 
the lacquer from them 
before trying to solder. 
‘The cap will later be 
fitted to the conduit 
connections made with 
the socket, and the tio 
sections snapped to- 
gether 

‘A flange on the open 
end of the lamp house 
will provide for fasten- 
ing it to the printer 
head, which should be 
of in, wood. 13. in, 
square. Tt is strength- 
ened eros the grain 
with a steel strap 1 by 
% in. at both top and 
fhottom, placed under- 
nneath the head. ‘The 
rain should run from 

ick to front to permit 


LEFT SIDE OF main 
Uae house | 
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America’s favorite fine camera_ 


Kodak Six-16 


with the f.4.5 lens 


MARVEL OF PRECISION, compactness 
and beauty . . . the new Kodak Six-16 
‘with /.4.5 lens will instantly appeal to those 
who know cameras. 
Te springs into action at the touch of a but- 
ton—the fast Kodak Anastigmat lens (/.4.5) 
- and the Compur shutter with 
: its speeds from 1 to 1/250 sec- 
ond give you mastery of light 
and“action.” Bothconventional 
and eye-level finders make this 
camera flexible to use. With the “a 
builcin self timer, you can get ol 
in the picture yourself, Focuses 
down to 4 feet—short enough 
for interesting close-ups. t 
For 2%x4¥{ inch pictures, Six-16 with 
JA.5 lens costs $40. 


the Kodak Six-16, For outdoors — 
8 you bright, clear 


FREE... 


More Information... = —™ 


New Photo Helps \ 
20 YOUR OWN EMARGING «ring out Cec he nent a whieh rou ae 

the Besty of yous sonpshocs—ealergg d Ses eros Ee 
the tick. And now its so easy with the Rodak complete informasion about, Kodak WE 


Steinene: dt Home wh yor Kedah 
{cis of new wats to wse Four Kodak sites 


Home Falarger. Handy ...accurate ; 
eae nicures- Eastman Roda Coy Rochester, N.Y. 


to use—itakes all negative sizes up 


simple 


inches, Enlarges up to 11x14. Ground-glass zs 

focusing for sharpness. Metal clips hold the ———————— 

‘paper. Complese with lent—$16.50. ‘—— 
a <: 


rem 
IF IT ISN'T AN EASTMAN, IT ISN'T A KODAK 
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FTERseveral discouragingand 
lunsuccessful attempts. to 
tighten the tie bolt on a 


‘car spring after replacing 
fone of the leaves, I hit on the idea shown 
in the illustration, Tt not only eliminates 
the necessity of fighting the combined 
power of the spring but it also makes it 
possible to tighten the nut with the full 
assurance that none of the threads have 
ped in the process. The method 
ts simply of placing the head of the 
tie bolt in the vise so that jts shank pro- 
Jects up. ‘Then, starting with the largest 
‘pring, the leaves are dropped over the 
bolt and fanned out like the spokes of a 
wheel as shown. When all of the leaves 
are in place, it is a simple matter to run 
the nut up on the bolt with your fingers. 
‘All that remains then is to push the leaves 
into place one above the other. This can 
be done by forcing them around as far as 
they will fo by hand and finishing the jo 
with a rubber mallet. The spring can be 
placed on the fat top of a bench and 
Bounded unl the eaves line wp. If no 
rubber mallet is available, cover the springs 
with a protecting layer of heavy eloth and 
tuse a mallet of the wooden variety. The 
bolt then can be tightened—C. M. G. 


Stopping Vapor Lock by 
Cutting Out Preheater 
F YOU drive an old-style car and are 
bothered with chronic vapor ek, i il 
‘YoU to inspect the air intake on 1 
Eafburetor On any ofthe models brought 


2 


out a number of years ago, 2 heater 
fon the exhaust serves to warm the 
air entering the carburetor. This sys- 
tem worked out very well with old- 
style gasoline, but with the modern 
fuels it has a tendency to supply 
‘more preheating than is desired. The 
Femedy, however, is a simple one. 
Merely’ unhook the flexible tubing 
that connects the heater to the car- 
‘buretor by loosening the set. screw 
that holds it in place and pulling the 
fend of the tube free, This change 
hhas not only improved the general 
behavior of the writer's ear but has 
ssiven greater pick-up and a higher 
speed. Now, even in hot weather 
there is not the slightest indica- 
tion of vapor lock —L, Van T. 


Musical Vacuum Horn 
Made of Odd Parts 


¥ COMBINING an old horn easing, 3 
F Lune, some flexible copper tub. 
Sn aft valve, anda few otber odds and 
tn, the amateur mechanic can assemble 
{novel musical horn for his car. Being 
formed the intake maine bar 
fs operated by vacuum. As shown in 
iilutration, the tuner reeds, sclected to 
form 4 ial chord rt ae Slr in 
ies dried in the dia 
‘Soon ine tear besn chown obick mt 
Tnally housed the fan motor, bas. been 
made air-tight, one end ofthe flexible tube 
[soldered over a hole drilled in the side 
of the casing. The other end of this tube 
fends to-a lever-handled air valve (cock) 
mounted on the motors intake manifold. 
Finally, a push od leading to a convenient 
point On the dash board can be arranged 
for opening and closing the valve, When 
the valve is open, the ait will be sucked 


through, and the’ reeds will sound their 
musical notes—C. 


AL 


Ideas for Car Owners 


Ingenious Suggestions Made by Our Readers That Will Save You 
Both Time and Trouble When Doing Repair Jobs on Auto at Home 


New Suggestion for 
Polishing Car's Hood 


"TO ELIMINATE ‘the back-breaking 
from hood polishing, the writer follows 
the method illustrated. “The hood is lifted 
and then rested on a rubber or cloth pad 
placed on the front mudguard, Incidental- 
ly, the inexpensive sponge-rubber kneeling 
pads sold in most five- and ten-cent stores 
form a fine protection for the finish on 
the fender—R. P, 


Use Soap 
to Seal 
Air Valve 


HEN the 
valve on an 
automobile tire 
refuses to close 
roperly, ai 
a slow leak, itean 
bbe repaired with 
soap. Select a 
piece of soap that is soft from recent use 
and, after removing the valve from the 
tire’stem, smear a bit of the soft soap on, 
the rubber insert or seat and also on the 
rubber plug, The film of soap will form 
a perfect air-tight seal unless the valve 
is too badly worn—K. M. 


Sponge on Garden Hose 
Speeds Car Washing 


ORDINARY sponge, with a hole cut 
it to take the nozele of a garden 
hose, will form a handy addition to your 
carewashing equipment. “The 
sponge, which can be wired in 
place or held with your hand, 
will prevent the water from 
splashing. Also, because fresh 
water is always being applied 
the sponge will not smear or 
smudge. One rinsing 
is required—H. A. 


POPULAR SCIENCE MONTHLY 


CHARGE YOUR RUN DOWN BATTERY 
IN YOUR OWN GARAGE 


$12.95 BUYS THIS COMPLETE HOME 
BATTERY CHARGER 
(Prices slightly higher West of Rockies) 


Look at all the electrical accessories on your ca 
lights, horns, heater, radio, dome and dash light: 
lighter, tail-lights, etc. All of them contribute to your s: 
and pleasure while driving. Yet they all are made possible 
by the storage battery which furnishes the necessary power. 
Don't sacrifice these comforts merely because they discharge 
your battery. 


‘The New Tungar Home Charger guarantees a fully charged = ;— 
battery i it delivers a full S-ampere charge. Like 
1 
| 
! 
| 
! 


any appliance, you simply plug it into any A-c. electric out- 
let. No messy floorboards to handle. Wiring accessories fur- 
nished permit easy connection of Charger to battery through 

‘outlet on steering post. For a few cents, the 5-amp. 
all night. Batteries are protected 
from over-charging and power failure. The 5-amp. Tungar 
prevents run-down battery troubles before they start. It 
assures proper operation of alll the electrical accessories on 
your car. See your dealer or mail the coupon today for Ee 
complete information. ae 


GENERAL @ ELECTRIC 


GENERAL ELECTRIC COMPANY, 


| 

| 

1d. me complete, inform i 
Mercury Tungar Bat- 

| 

| 

| 


connrcticur 
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MOTORISTS WISE 


SIMONIZ 


“Simonizing Has Saved 
Me a Lot of Money” 


‘You, too, will find it pays to Simoniz 
your car! Then weather and dirt 
‘can't dull and destroy the finish. 
‘Simonized, your car will seldom need | 
washing. It will stay beautiful for 
years. ...and you'll avoid an expen 
sive refinishing job later on. 

‘There's nothing like Simoniz for 
keeping cars beautiful. It protects the 
finish in all weather. Makes it last 
longer and keepsthe colors from fading. 

Millions say, “The sooner any car 
is Simonized, the better.” So get 
Simoniz and Simoniz Kleener for 
your car today. Nothing takes their 
place, Refuse substitutes. 


SIMONIZING IS 
‘QUICK—SAFE-EASY 
You'll enjoy Simoniing 
your ear. Anyone can 
oit-Afeweusystrokes 


TIRED of riding an ordinary bicycle? 
‘Thea. try the stunt of converting It 
into a Unicycle and learn to ride on 

‘one wheel, like a vaudeville performer, Its 

hot as hard as it looks. In fact the boy who 

{Son the unicycle shown in one of 

Companyieg’ ilusteations thinks othing 

riding the whee! to and from school, much to 

the amazement and entertainment of his 


‘schoolmates He has won prizes racing on it 
‘and has given stage performances, With prac 
tice, anyone can learn to balance himelf on 
a wheel of this kind 

‘The unicycle is made from the front fork 
and rear wheel of an old standard bicycle 


UNICYCLE FOR TRICK RIDING 
MADE FROM OLD BICYCLE, 


afew inespensive | 
Btachments added, The | 
difficult part of the 
‘work can ‘he dane by 
Any competent black- 
Smith, Te is necessary 
{o-straighten ‘out the 
furve in the fork and 
fut off the lower ends | 
tthe proves just above 
thehotes through whieh | 
the fork was originally | 
Attached to the bieye 
wheel. The handle bars 
are removed, and 4 
pice of arplane tubing 
Winserted fn the upper 
fend ofthe fork to form | 
fn adjustable, support 
for, the seat, ‘The seat 
itself "may" be carved | 
from a" thick piece of | 
‘rood to the shape of a | 
Shee seats Elm is an 
xcllent wood Tor the | 
Seat lok 
A babbited. bearing 
or a suitable automobile camshaft bearni is 
oh this is run the hanger bars 
he pedals ate attached, Both the 
Tearing and’ hanger bars are best made of 
‘oacksmith 


le pedals are used, A study of 


Ordinary 
the detail photograph will make clear the 
method of auembly—Atysare R. CCLLEX, 


STARTING VERY SMALL SCREWS 

Tu delicate task of inserting very small 
screws into their holes ean be made easy by 
Attaching a bit of chewing gum to the point 
ff the screw driver “RICA 


PAPER KNIFE IN SWORDFISH SHAPE 


‘Tu swordsh paper bite strated 
atthe ‘wight BS unique and wud 
Srmament for the dak and. wil be 
‘Specially appreciated by the man iho 
tmuken as his hobby. ‘The ony 
Took required area sw, 2 pocket, 


laid out fullsize on a 
piece of paper with the aid of I-in 
XGuares, 8, shown ‘below, and then 
transferred to a block of close-srained 
hardwood about 24 by 1H by. in 
‘The fine are best Teft ofl althoush 
susgestion of them may ‘be added if 
desired. Save the piece roughly to shape, 
fand finish the shaping with a knife 
Note that the sword is lat when viewed 
from the top, not the side. With roush 
sandpaper, sive an edge to each side of 
the sword, then finish the entice fish 
‘with fine “andyaper. 

‘To prevent the colors from wearin 
off when the fish is put into use, we 
‘riit's oil colors as ‘a stain, rubbine: 


them well into. the wood: or use ordinary. 
paint oF enamel, made quite thin with tur- 
Pentine. If desired. several coats” of clear 
Varnish may be added to sive the fish a “wet” | 
appearance—Cins, SoREXSES. 


PREVENTING SKIN ON PAINT 


A uirztx turpentine poured over the sur- 
face of paint oF enamel when not in use will, 
remain op top and prevent a skin oF ScUm, 
forming over the top of the paint, 
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STEREOS, | 
DECORATIVE HOLDBACKS = 
7OR, WINDOW CURTAINS Did you say 10¢? 


| ape 


AIA 


LL i 
ong fatheaded screws ave the materials 
for the litte curtain holdbacks illustrated 
Tavswood $4 in. thick is recommended. Orna 
‘mental turned shapes might take the place of 
‘poole 


“To make the modernistic holdback. eut a 


ihe tage Si wea ak 
{heim wh 2sisisr ofthe eo | You may not agree with the umpire on balls and strikes, but 
tia i gastro lx re 


- |you’ll agree that MODEL is a home run in smoking satisfac- 


tion. You can’t beat MODEL for giving a money's worth at 
10 cents, In pouch or tin, we believe it’s the best smok- 


2 |ing tobacco that you can buy anywhere for 10 cents. Try it. 


MODEL 


SMOKING TOBACCO 


IN POUCH OR TIN 
FRIDA 
tes Ge tes ake ee ae AN Bie etn 
os ae eens TWN ctr 
Sid aii i al aE IN FeO 
EL Eek at TUNE 
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STOPPING 


LEAKS 


WHERE THE METAL IS THIN 


HIS is the easiest kind 

‘of a Smooth-On repair 
to make and anyone ca get 
ood results 

Merely mix the Smooth- 
(on with water unt i forms 
spat, the ea a 8 
Seam, ry open a litle, clean 
off, and’ force the Smoothe 
On in with the finger oF a 
Knife blade. Ata rusted spot, 
fcrape ofthe rt, foree 
the Smooth-On theotgh and 
press ito. anchor on both 
fds, “At smal holes, pt 
the” Smooth = On. between 
washers inside and out and 
the a small machine screw 
Sind nut for” drawing up 
tight, 

Smooth-On No, 1 forced 
into sen openings, between 
rivetis or into” the holes 
{quickly mctalizes and there- 
Mer, is" tight against hot 


be used as Well to stop Teaks 
at Joints and cracks In east 


‘or wrought, metal "pipes 
radiators, boiler, and. ture [7 
haces, Uve it also to tighten 

Toone handles and to anchor 
ose, bolts, screws, ete In 
‘metal, “conerete, tile and 
‘wood 


By following the simple 
Airertons in the Smooth-On 
Repair Bookie, you ean 

ke dae of Hone Sad 
Automobite repay at's ve 
Sonal fexction. of what a 
Fepair ‘man would ‘eharze, 
Sind ff you keep small ca 
of. Smooth-On. ready for 
emergencies, you alo avoid 
annoying delays 


Oil Leake 


Ssmooth-On No, 1 in « 
thes at nenrnt handover Sens or 
rec trom 


tomcare 
‘hemains 


FREE 


This et te hae ty mae 


‘me fei, as ow 


Som? wate tke 


pee aloe 
- 


E3E eeenes 


S14 Communipaw Ave. Jersey City. NJ 
lene send the ve Stone Rept Do 


HOMEWORKSHOP GUILD PRIZE CONTEST 
(Continued from pase 7 


truly representative of the Guild work. 

‘All the prises s0 far referred to. are 
the individual work of ‘club’ members. 18 
addition, there will be prizes and trophies 
Tor which the clubs themelves will compete 
Ae unite. ‘These will be fo 


comparison among all the clubs, large and 
small alike. 

"The. details of the contest, as they are 
worked ut, will be published in Porctat 
Scursex Mi and the rules and resu- 
Iations will appear in the monthly Guild bulle- 

chat clubs can hold their own ex 
bitions first, the contest will not close 
LL some time late next winter, probably in 
Mare 

Al these prizes are separate from, and 
addition to, the previously announced Por 
tug Seursce Moxruty silver medals. Thee 
medal one of which was trated in the 

‘uzust iste, are to be donated to the clubs 

om to award tinder their own rales and 
regulations at their annul exhibitions. to 
Craftsmen who display’ the best work. Each 
‘lub, provided i has 2 membership of twenty 
‘of more, is entitled to one of the medals 
Noplication should be made on a form which 
‘wlll be sent to the club secretaries this fall, 

‘The Eurene Craftsman Guild of Eunene, 
Ore., which has been srowing rapidly since 
it wae organized in the Eusene High School 
{ast March, has several active women mem- 
bers, At a recent extuition nisht, Miss Laura 
Stiliman displayed several pieces of pottery 
and weaving; Miss Hazel [Fishoeood, pieces 
of pottery, a pillow, and a Iand-woven table 


runner; Mr, Raymond Torrey, hand-painted 
china; ‘Mrs, Corrine Carpenter, a handmade 
Senet ring formed from a fat pce of sliver; 
Mrs, Ralph Pierce, weaving and Mise Frances 
E. Baker, hand-tooled eather work, The 
ten were also well represented with bande 
raft Among the most interesting pieces were 
‘various woodworking shaper and sticker knives 
made by Clarence N. Crocker, a lamp of 
‘maple-wood burl with a vencefed. shade by 
HM, Davenport. a ships cask made. from 
metal by 0. N. Mickelson, a picture frame 
wih 1:2 pices of wood by Marin 
Johnson, jisaw work by W. B, Lee, a rug 
‘woven on a handmade loom by Albert Kati 
man, and a metal die for the club's letter- 
head made by Talbert Preait. 

‘Miss Baker is one of the governors of the 
Euzene Club, Mise Stillman is the librarian, 
and Mrs, Pierce is a member of the progeam 
‘committee. 
cane cing of the lb was held in the 

I. Davenport, where he save 
‘demonstration on wood turing ‘and. dis- 
Played a whole roomful of turned novelties, 
fate for the most part from Oregon myrtle 
At another meeting, W. I. King, president of 
the lob, described Indian methods of mak- 
ing bows and arrows and displayed his’ col- 
Jeetion of antique suns and other relics, 


(O. MORE enthusiastic group of ama- 

tear craftsmen could be found than the 
members of the Flint Homeworkshop Club, 
‘of Flint, Mich. They form a nucleus about 
which itis expected to build up a large or 
anization this fall. according to W, E. Took 
€y, the corresponding secretary, The club is 
fortunate in having. as one of its. charter 
members Harry A. Tittensar, who is con- 
nected with a (Continued "on page $7) 
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GUILD PRIZE CONTEST 
(Continued from page 66) 


large spark plug company. One of the ac- 
companying ‘photographs is a general view 
Sf his shop, and another shows 1 1-in, scale 
English-type tank locomotive he ls now 
bullding. 

"The Wood-Ridge Homeworkshop Club of 
Wood-Ridze, N. J has constructed a com- 
plete set af stage stenery for a. presentation 
by the Community Club of Wood-Ridge and 
has also completed several woodworking pro)- 
cts for use in one of the local schools 
‘Working on a production basis, the cub com 
pleted all the parts for fifteen three-legsed 
UUropeleaf tables, ‘The club recently gave an 
informal exhibition in ‘s'window of s large 
Passaic, N. J, hardware company. 


OR its summer outing, the Bristol Home- 

‘workshop ‘Club of Bristol, Conn, visted 
the beautiful eamp of Dr, J. Seward Wilson, 
secretary of the club, Six other members of 
the club have their own camps where other 
‘outings may be arranged. Dr. Wilson, would 
like to see all the clubs in a district get to 
ther at least once a. year, preferably by 

wing an outing at some centrally. loeated 
camp. 

A’surprise in the form of an amusing play 
Jet was put on at one of the summer meet 
Ings of the Home Workshop Club of Cleve- 
and, Ohio, ‘This meeting "was held. at the 
Lighting Tastitute ‘uilding’ ‘of the General 
Electric Company, which stased the plasiet 
Before it was given, the members were taken 
on a tour of ‘Nela’ Park, during the. course 
ff which they” listened "tan engineering 
talk” on shop lighting. “Another summer 
feature of the club program was a plene. 

‘One. of the features af the summer pro- 
ram of the Tuscon Homeworkshop Guill of 
Tucson, Ariz, was a model power boat 
test and exhibition, 

‘A demonstration on the making of alumi 
‘um ‘eating the home workshop. was re 
tently. given before the members of the 
Janesville Homeworkshop Club of Janesville, 
Wise. The elub participated in the 1981 hob. 
| by show held at the Janewille ¥. ML CA. 

Besides planning for a summer outing the 
Elicabeth ‘Homeworkshop Guild of Elia 
beth, N. J, has been repaising broken toys 
during the'‘summer. months for distribution 
| ta'needy children at Christmas 
| "inspite of the fact that most clubs have 
| suspended resular raeetines for the stimmer 

five new clubs have been organized and 
sranted charters. ‘They are the Bristol Home 
‘workshop Club of Bretol, Tenn, the Capitol 
Homecraft Club of Washington, D. C. the 
Elmhuest Homeworkshop Club of Elmiurst. 
Il, the Gainesville Homecraft Chub of Gaines 
ville, Fla, and the Manchester Homework 
shops Gulia of North Manchester, Ind. These 
fare in addition to the dubs listed in previous 

As the offical macazine of the National 
Homeworkshop” Guild, Porvuin 8 
| Moxratty publishes ali'news of ‘the 

For further information about the Guild, ill 
‘out the following coupon. 


National Homeworksthop 
fo Popular Science Monthly 
MI Fourth Avenue, New York, N.¥. 


Jam ited in the home orks. cl 
tena in kt at fhe Nao ese 
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HOW PENNZOIL MAKES 
ALL CARS GO FASTER ! 


‘Pleroe- Arrow broke 14 world recor fromm 200 


‘Ab Jenkins nb 
ng vetnlar passengerecar Penncole 


ae 
SAVES UP TO 12% ON 
GASOLINE . . INCREASES 


PICK-UP 10 TO 25% 


Fook at the pictures on this page. 

‘See what Pennzoil docs when speed 
counts, Read how Ab Jeakine broke 
14 world records from 300 to 3000 miles 
How Bill Feldhusen copped the 1933 
Albany-New York Marathon outboard 
‘motor boat race. How Pennzoil helps 
speed Union Pacific's streamline train! 

What Pennzo 


‘Ripe see roca 
sale es peo al 


Pennzoil is ro Pana let 


y erase | 


oor ‘ 
THE COMPANY 


PENNZOIL 


Nae now nan 
‘smranaen 
alone 


MAKES CARS GO FASTER..SAVES ON GASOLINE «20 Hctiu + 
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Up 
WEN THE 
(7 


EAS FLED/ 


HE fleas have gone to another ext. 
‘The poor cat has gone to a fle 
less heaven where amlly pipes and 
devilish tobaccos are not admitted. 
Here's a recipe for keeping kittens 
and your companions purring: Serape 
the debris out of your bese, run a 
cleaner through it, get rid of tobacco 
too strong and oxlorous for this fragile 
world —and replace it with mil, rs~ 
grant, considerate Sir Walter Raleigh. 
Ie’ a gentle blend of the choicest 
Kentucky Burley laf. I's wellaged, 
burns slowly, emits a mild and de- 
Tightful aroma. Thus you and your 
pets will live happily together. Sir 
‘Walter Raleigh (strange as it may 
seem) costs only 15¢ a tin, wrapped 
feesh in heavy gold fol to kecpiit fresh, 
Browa & Williamson Tobacco Corporation 
oxi, Kentucky. Dept. Y49. 


Send for this 


FREE 


BOOKLET 


SIR WALTER ||| 


RALEIGH 


HIGH-SPEED PHOTO PRINTING MACHINE 


(Continued from pase 90) 


Ze 
cor EH 
uber 


It will be necessary to guard this resistance 
‘with ‘a well-ventilated shield or basket like 


i 
i 


“Two anap itches are provided just tothe 
tight of the printer bed, Ue in oe to cone 
el al contat to te racine ao te See 
So et srt sich ch ets wt te 
lows the Hg to oernte 08 
en in. the "on ponllon, 

Sim ston ol potion, 
SPA cei tied on the 

HE pipe bearing extends throush a hard- seh rear logo the chine sed opera 
"Teer rites ox by tas poh rod, mummy toler 
tbe leh ibe tele rete: Fhe 
tmercry tuber may te ebutoed fam ete 
{real sppiy House! and ten rom manuf 
targa of emmate roan They com fn 
Sahel tare the singe tie 
we necesary mot wi 

tne eod of the mount esgiedsatcclly 
{o'cme tot snd break the crea qlee 
iy ‘shen reeased Use 8 wept aad et 8 
ngs Theatr wil ive to olen at 

‘he bearing shoud ace 
‘Tia mcrerysteh shouldbe incoed 
ike atthe etre apparstus 30a to 
tmeet withthe approval the lca in 
ipeciet A sim fnction bos sergeted 


{or this purpose. Buy’ one of the rectangular 
{ype wich knockout holes forthe conduit en 
witch to peat niter the penitence fram the am uncon ok, Ram § 


‘making. an’ electrical contact, and IX cable to the switch box, Krock 
breaking the comac ain before the patent ope of the lower oly to alloy ay = 
ry 


Fae ecg of gen nat Moe ae 
rose ta nest semetinie 
aioe icrashiette Een nestirn eras 
which et ake ‘the axle parallel to the to close platen, the switch arm rises with it 


angles to the end 10 tilt the tube, 


i 


"Wenrngs forte rother‘arm irebent from THE pt Ht should be 10 wats, reds 
‘ery hen aaa rn a trae. the Work liht, 10 watts yelow the 
feared, the printer may be constructed printer light should be a G-0 Maodlighi, 250 


without any cabinet above the table; how- Wats; and the heater element should be 500 
ver one may be built at very little expeme Watte. A 100-watt printer fight. will work 


land work. is wed for the back, and ‘well, though it 
the ends and top are made from 1 by 10 in. and should be used with a corres 
‘wood. ‘Staller resistance—about 200 watts, 


Feber ap aR 
od eee aereesberen Salt 
Se ey 
Ee ameehe ee coe mete 
: Gormereeis 
Se en Ranh ea many 


‘ight pairs of wires 


iieddagramisgivenfor 
bearing, allowing the light to swing out of the gpicing the wie otha there wil be aly 


cabinet when needed, You will find it con- ‘points of junction for all sixteen wires. 
ei at an anse te Solder these junctions, evering them. int 


[EIT gto be desirable to Baye 9 reat 


io. 
the 
to 
and 


ac the machine ay be 
Hand operated. “A simple snap svitch may 
ren eto epas the erry ech 

‘not cost-more than 


: 
I 
: 


though the latter 


i 
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MODEL LOCOMOTIVES 
(Continued from page 81) 


Which these parts are fabricated, the prices are 
‘uite resonable, but you mustn't expect them 
10 be as low as Similar small articles made om 
1’mass. production scale 

Temust be obvious that a definite figure for 
the cost of a locamotive cannot be set without 
Knowing how much of the work you ean do 
Yourself. ‘The eash outlay may be virtually 
Rothing if you have Tots of scrap. material 
Plenty of ingenuity, mechanical ability, and 
Spare time, 

"As an example of how the job may be 
worked out at litle cost, Cat F. H. Schrader, 
‘of Yonkers, X. ¥., bull the model lusteated 
by the ingenious use of odds and ends, He 
sends this description of it: 

“'The photo and sketch show what has been 
done in the way of building an "0" gage semi 
toy locomotive with a toy dlockwork. motor 
tnd wheels from the toy trains for sale tn the 
ple hand 


bs I 
ocomotive. The boiler tube is a 1¥-in. out- 
side diameter brass tube split at the bottom 
to contain the clockwork motor. Tt extends 
clear back to facilitate lining up the eab. Side 
ear were cut from 1/160, 

rash and fled to shape. The tender has 
Hein Wood oor and deck: The side and 
back are a continuous strip of galvanized sheet 
‘wrapped around, The eylinders,eab, and 

‘are copper sheet, shaped and soldered. 
id purchasing castings, many parts were 
built'ap with solder and ‘ied to shape” 

While few model railway enthusiasts are in 
terested in clockwork models, the methods de 
scribed could be applied equally well to an 
‘lectrcally driven type. 

‘Assuming that you have some kind of a 
‘camera available and you live within striking 
tlistance of a railroad station or railroad yard, 
You will find it interesting to work out Your 
‘own ‘model drawings by taking several pic- 
tures of the locomotive you wish to. model, 
including at least one directly from the side 
and another squarely from the front. ‘Then 
le these photographs to prepare a sketch. 

‘With the aid of a magnifying glass and a 
pair of dividers, you can obtain from the pho- 
ographs the relative sizs of all important de 
{alls with sufcient accuracy’ for mode-¢nakit, 
purpores. You will be surprised at how many 
f the small details you can omit entirely 
‘without impairing the realism of your model 

“Truck wheels, as Mr. Schrader points ost, 
are easily obtained, but the home manufac: 
ture uf spoked locomotive driving sebee 
quite a problem. A set of driving wheel cast- 
ings may be bought for about 40 cents each 
if you have a lathe, or in pairs complecely 
‘machined on asles if you havent. In that 
form they cost about $2.50 a pair 

‘Nor is it worth while to make the electric 
motor. Powerful small motors that will Bt 
foto the space available can be bousht quite 
reatonably 


he ama quantities in | 
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9 HOURS TO BUILD WEV 
. SPORTSMANS 
Se BOAT! 
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All round 
MATERIAL 


for all round 
JOBS 


‘Ture are so many things you'd like to 
build that require round parts . . . tables, 


stands, ete. And few materials afford 
tisfactory cutting into the needed 
shapes. 

‘Masonite Prespwoon is one adequate 
‘material to fill such an order. Easy to 
cout in an are, Grainless, it will not split, 
crack or chip. Circular eutting does not 
impair its strength. 

There is a place for PrEspwooo in 
everything you build. All-wood, pressed 
into light, strong sheets. Moisture and 
fire resisting. Will not warp. Affords an 
ease of workability which brings joy to 
the eraftsman. 

‘Try Presowoon on the next thing you 
build. Sold by leading lumber dealers 
everywhere, in large and small pieces. 
Send the coupon below for free booklet 
‘eiving plans and specifications for many 
‘useful articles. 

MASONITE CORPORATION 
TI W. Washington St., Chicago, 1. 

Please send me the fre booklet, “You Can 
Mahe Pieew Unstal Thnge’” Ws iam near? 
eat himbe dealer seo roon?" 


Name. 


City. 


‘State 


10 AID you in your home workshop, 
Porciat Scarce Muerary ofters 
blacprins with working drawings of = 

rimber of well irted profes. The biuc- 

Brin are 1s by 32a, alae sold or 35 cena 

B'nee sheet (exept im a few special exe). 

Order by number. The numbers are given in 

italic 

more numb follow one 

there are two oF more beps 


‘ent, omit the letter "| 
‘and deduct 25 cents {rom the price given. The 
instructions alone are sold for 25 cents each 


Many other blueprints are available. Send 
4 stamped and addressed extelope for 3 com 
plete Ist 


FLYING AIRPLANE MODELS 


Bremen (ushers, 3.4), 49.90 3 
SiMe EME 


Selected BLUEPRINTS 


For Your Home Workshop 


Yacht Sex Scout (42m, 
YEE TS in inelng). aH 


Tey'B Tae ii 
Te} Dump Trace, Fie Engine, eles 105, 28 


Popular Science Monthly 
381 Fourth Avenue, New York 


ee blues, mum 


Ne 


City ond State 
ewe pint yout name ane ads iar. 


Racing Yacht 
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BUILD YOUR OWN SHIP MODEL 


h These New, Improved, Simplified Shaped-Hull Kits 


Wi 


Cli Ship "Sea Witch" $1.50 
ipper Ship “Sea Witch” $4.5¢ 


Kit contains 
ue print, and 
Top deck of 


13 inches long—8 inches high, 
beautiful Am Clipper. 
every part needed inclu 
pamphlet of 

shaped hull st 
houses, ete. Kit contains pai 
deadeyes, anchors, 
stern name plates. 


glue, chain, 
. printed bow and 
1.50 delivered. 


$1.50 Postpaid 


~ U.S. S. Indianapolis - - - $44 
es Complete Kit for 12 inch model of the famous cruiser from which Pres. 


Roosevelt viewed the fleet, An ex- 
cellent, graceful, racy model, easy 
to make with simple hand ‘tots, 
it contains everything needed 
including paints, glue, anchors, 
propellers, rudder, blue print, pam- 
phlet of step-by-step instruct 
etc. § 


Almost schllyshuped bul of of 


S.S. Manhattan - - - - ~ $1.00 Postpaid 
r Everything you need to make a 12 inch mode of 
finest American built liner, A sharp pocket knife is practically 
the only tool you need. Kit contains paints, 
pamphlet of instructions, 40 completely finished lifes 


2 propellers, 2 anchors, 1 rudder. All main cuts in the sugar pine 
hull already made. 


Model Makers | 


USE THIS COUPON 


largest and 


DEALERS! 


1 SEA WITCH 


Write for Terms on 


These Attractively 
Packaged NewKits 
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[a 


> 


Fill out and mail this cou- 
pon together with, remit- 
tance, and the complete Kit 
or Kits you want will be 
shipped. immediately, deliv- 
ery paid by us. 


1 INDIANAPOLIS 
1D MANHATTAN 


NO NEED 
TO NEGLECT 


cuts VOW 


BAN D-AID 


Protects Small Wounds Instantly 
Always cover cuts, scratches, burns, 
blisters with Drybok Band-Aid — od- 
hesive strip with borated gouze pad 
attached. Only Drybak Band-Aid hos 
‘waterproof backing, sun tan color. Ine 
dividvally wrapped for your protection, 
At your druggists. 


with your nome and addres printed in morgin 
Tith Bein coin for packet of Brybot Bond: Ar 

nd pamphlet Fit Steps to Fiat Aid.”* 
Forsafo malig, fasten coin with adhesive tape, 
a 5 


New 9°x 3" South Bend Laie 


See te RSC 
Ryanair te 
beard 
ieret pant 
Sees 
‘ie hae 4 th er hy, 


i th 
Vevey ich sa Bale 


SOUTH BEND LATHE WORKS 


850 F, Madison St., South Bend, Ind. 


Perfect Screw Starter 


Sit denn 0 or FE 


Francisco, Calit. 


A SPEEDY RACING SCHOONER 


antinned from page 


cated on the deck beams, and the center line 
fon the deck board coincide. Use only ennush 
Screws to hold the hull straizht. Do not sue 
Place the bull on the bench bottom up. 
‘Smooth off the inside stem lash with the end 
of the keel. Spring  14-in. board to one side 
‘af the bottom to get the feel of the bend. You 
‘wil notice that it curves at the keel and will 
fave to be cut on a curve. Mark around the 
‘utsde of the bull while the board is beld in 
place. Trim this board until about $f in. wider 
than the line shows. Put plenty of slue on the 
ibs edses af the sides, and at the keel. Hold 
the board at the stern with 1-in- screws with 
seers unde them and ate is with ns 
riven throuzh. At the bow. screws 
ele When a placer the bottom board 
‘long the center of the keel Fit on the other 
Side of the bottom as before, trimming the 
{wo sides tozether at uhe keel. This task re~ 
guines more care tan any other in bing 
the boat 


AINT the inside of the boat at the corners, 
ibs, and Keel liberally with the cement 
Now make mast steps and inset them in their 
jproper places. Square off the front end of the 
oat and slue on the other's in of the stem 
1 pi oF two while 


Sauare taper of 
in at the bottom. Plane of the 
these 


the mast, and continue until iis practically 
round. The masts should taper from 7/16 10 

16 in. The malnmast is about 26 in. long, 
andthe foremast about 22 i, 

‘Make the spars similarly. ‘The main boom 
‘and fore boom taper from about §/16 to 34 
{ns and jib boom and gaits ae slightly smaller 

sandpaper and smooth 
sof spa 


pet th H 
(694 in. lone, tapering from 34 to $6, tn 
fart that ito lie on the deck fe planed flat on 
that se. 

Hy the time the spars are made. the sive on 
the hull should be dey. Remove all pins and. 
screws. Whittle pezs, dip in gle, drive them in 
the screw foley and break them of, Sand 
haper the bottom smooth, including the bot- 
tom of the outside stem piece. Fit the kee 
Remove the center deck board and drill holes 
through the inside Keel for screws. Fasten the 
‘outside Keel im. place with glue and screws 
{tom the ieside. Replace the center deck board 
with glue. Mark and cut the mast holes, fit- 
ting the masts im place. Cut off the toms +0, 
that the foremast i exactly 18 in. above the 
‘deck, and the mainmast 22 in. Take out the 
‘masts and glue on the rest of the deck with 
flenty of cement Hod temporary, with ins 


{front putin a lump of plastic 


List of Materials 


Dectnha TW. 
Sites and bottom 18 
Lover ibe By 
Innide Stel and deck 


1 Taide and ate 
sie 19 
deck ee 
50 small salcanie screw 
all er bo, 
{o'small brass curiain vines or mast | | 


xno 


alae for 
About 1 it, Nu, 20 tare eonnwer or brass 
leek: spice Uae ro vate 


Sent A dmencbas ace sem be lve 


ina the patter, pas i int this bosike 
then remove ti. This shapes the wood uty 
{o'mateh the trout ofthe kee At places where 
screws wil be needed, drive fnto the form 10- 
feany wire sails that have Been smoked in 
‘ndle “tame unt very sooty. Drive. deep 


fand alone. Place the form in the 
‘of mols 


‘enouah 10 
se, leveling the top ede. Pour it 
ten lead, being careful not to spill a 
‘iad burn may result, When cool remove {rom 
the form and work the nails cut. The keel 
should weigh about 
Tile ofl some. Ser 
the hed), fill any € 
patat the bull 
"The fib boom is fastened 10 the bowspeit 
with two screw eyes, One ts screed 
Lowspeit; the other is opened. hooked into the 
first, Josed wp, and serewed into the jb boom, 
Always bore a hole in spars before putting i 
4 serew eye. The same procedure holds for the | 
fore and tain booms. The patie are raxed ly 
ailing two holes and Iscing in a piece af No. | 
30 wire to make a ring on the end. The ends 
then wrapped with thread, which is glued 10 
hall 1 securely 


HE tile is made from wood 6 by ¥ by 
"Tite stspered es town. Tee lotte tok 
one ead 1 sb bat for the redder, whi i 
fet in piece by wo. ‘bea ps "eaing 
trough the tile and rudder, Phe ends are 
(ot of Gut of ce applied, and screw 
Se pal neck sed 

Mie Gadi fr the boat and set her in 
it Put on the bowspat wih two seo snd 
tive: toert the masta and drop scten nas 
‘mn the forematt an nine on the salamat 
Fut on the eat Screw eyes are iesered in 
IB St mt Wr he fe ith 
thread and app sive, Pat the srew eyes in 
the booms ar Shown, and twee screw ye in 
the doa on each de of each mat he Bink 
Tins Dock of the mast atthe deck nd the 
Soot T fo back of the mt. Rt te bey 
Sout ¥4 in ove ie kes net anole ta 
itrew Ge: Rg te shop with Nos card Bom 
the bom screw eye up over the end of the 


sil as far apart at the top as at the deck. 
{in the sie stays on the foremast frst, then on 

‘Cut the sail from Tight cloth. Many have 
trouble here. My favorite method is as fol= 
lows: A piece of wrapping paper is cut 36 in. 


oversize one way. (Continued om page’ 10 
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- | 


———— 
A RACING SCHOONER | 
Continued from page 103) 
‘The cloth is cut to this patter 4 in. oversize 
All around, Use the seivase edge at Ue lech 
(attr edge). The pattern i then sewed to the 
Cloth, excep the slvase side. The overlapping 
fig is folded over the paper, and. the sal 
foes theoush the sewing machine azain, Make 
fe more fold, this time turning over the edze | 
of the paper, and run the sai throush the 
tachine twice around three sides. Teat away 
the paper, and a sail with a neatly hemmed 


tvige’on three sides islet. This prevents any | 


Gistortion of shape by emi 

‘The sails are fastened to. their respective 
spars at their corners and palled tight, then 
iteld in between with a simple lacing from ti 
to tip. When fast to boom and galf, the holst 
Hines are tied in, ‘Then the mast rings are 
sewed on, 

"The three travelers are sections of bicycle 
spokes of brass tod of the same size, bent as, 
shown to Bi the deck. They extend to within | 
i in. of each side. A ring is put an two of 
them, and they are driven into the deck over 
fa'deck beam, The third o¢ after traveler has 
ho ring and oes over the tiller. Hang the ru 
‘der on two pintles, one at top and One at bot 
tom, as shown, 


HE sheet lines and rudder rigs now go on 
A line Is tied to the outboard end of the 
‘passed through a screw eye in the end 
hence through a toggle, thence 

‘screw eye in the other end of the 
Tocked Into the eye in the mast, 


of pleces o 
‘cat with a hack baw to approximately 1/16 
by $4 by 14 in, Two holes are deiled with a 
pin drill the size of the cords. When moved 
mackward or forward, the toggles hold. the 
are controlled in a. simi 
cept that the sheet line & ted to 
the tenveler ting 

“The arrangement of the rudder tension fs 
inusteated: There ts & screw eve in the mais 
rant andl another in the deck; and a line from 
An elastic band is togaled here so that. the ten 
son may be adjusted by the tosele. When the 
‘wind hits the mainsal, the rudder & pulled to 
Neer the boat away from the wind instead of 
Tetting her jump into the wind Adjustment of 
the tiller tension will give you the right con 
trol of the boat 

‘You ean learn much about sailing with a 
rig like this f-you will ake out three buoys 
fn a small pond and then try to sal this boat 
around the course In fact, with three oF four 
Hoats you can run feal races since you ex 
follow around the edge of the pord and re 
fadjust the sails each time the boat touches 
thereby continuing the clrcult of the course 
‘Thus you get experience in sailing in all dh 
rections rozardlest of the wind. 


Mr. Waldron has built many models of | 
yachts, motorboats, and other vessels by the 
Seme general method. 1) you tonld be 
terested in additional arties by him describ 
ing more advanced models, plesse crite to the 
‘Home Workshop Editor ‘ond. mention that 
type of model you would: prefer to build 


TIRE TAPE FOR BINDING 


‘Owoisany tire tape makes a serviceable sub- 
stitute for pusie partout picture binding stipe, 
and it will outlast the regular type. Apply the 
tape as if it were the ordinary type of bind 
ing; thea run a. hot soldering iron over it, 
which will stick it tightly and permanently. It 
may then be trimmed with a rusae blade: To 
ddo away with the stickiness, dust the tape 


freely with tale, rub it in well, ad brush off 
the excess —Auratux L, Fon, 
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“*1 WONDER IF I 
CAN GET BY” 


Hw 1 tines have 
ourself the qu 
itTean get by without 


‘And set when there is any doubt 
ave but one anewer—~ 


nate experiences have taught 
Really now—isn't a man foolish 


handicap yourself by trying to “get 
iowcanat 
Just slip a Gillette “Blue Blad 
in your razor—and you're through 

shaving im a flash. ‘This blade is 

sharp. 

by processes exe 

Grinding, honing 


id stropping op- 


pie limits of 
toed by Gillette fv the 
able and is tempered 
to perfection in electric furnaces 
where. the temperature autom 
Cally changes in accordance with 
the requirements of the metal. 
We urge you to try the 
“lve Bladi 
guarantee of, complle 
‘0 get shaving luxury impos 
todescribe-—siip anew bladein your 
razor frequently. The comfort you 
enjoy cannot be measured in pennier. 
Your dealer has Gillette “Blue 
Blades.” Buy a package today. We 
fare sure you'll like therm 


GILLETTE BLUE BLADES 
NOW 5 ot 25¢- 10 fe 49¢ 


Moar Cone um Clam on th air oery nigh seeps Saturday aa Sanday, WEAF and 


mera ahs Bie. 3 
teste 749 


UNRULY 


HAIR 
Stays Neatly 
Combed 


Costs but a few cents to use 
—a bottle lasts for month 


S YOUR HAIR dificult to keep in 
place? Does it lack natural gloss and 
lustre? 

It is very easy to give your hair that 
rich, glows and orderly appearance 40 
tential to well-groomed boss. 

} just rub a little G 
hale nce oe tv 

tampooing, and yo 
Stay, each day, 


pliable. ‘Then, even stubborn, hair will 
stay in place of its own accord. 

Tt gives your 
well-groomed effect, instead of leaving it 
stiff and artificial looking as waxy pastes 
and ereams do. 

Glostora also keeps the scalp soft. and 
the hair healthy by restoring the natural 
oils from which the hair derives its 
health, life, gloss and lustre, 

Try itl See how 

easy itis to keep your 
hair combed any style 
you like, whether 
parted onthe side, in 
the center, or brushed 
straight back. 
» A large bottle of 
Glostora costs but a 
trtleat any drug store 
and will last for 
months. 
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for Trolling 


ee ed 

i 

£ 

\j 
‘is not impaired. Any light et 
seas rice | 
See'artcees || 
mae recey ||" 
Eo eal 


tach oF remove the device 
gin. thick 
‘diameter. Aluminum, sheet iron, 


Tapped to fit. Some shafts may be smaller 


Disk Reduces Motorboat Speed 


than the bushing tole, im which ease it may 
he necessary 10 weld the bushing shut and 
redril and tap it to the requited size, The 
Plate is then drilled to receive the bushing, 
four 3) 82-in. diameter holes are drilled 
inthe lange and plate for rivets 
o size will serve as rivets. To prevent the 
Plate from vibrating loose from the shaft, dil 
in, hole through the bushing and i 
Serta cotier pia—WJ . 


alls cit 


REMOTE CONTROL FOR WATER HEATER 


WNERS of water heaters located in the 
‘cellar bave, without a doubt, often longed 
for a simple method of remote control to 
turn the heater oa or off. "The heat control 
‘motor ‘and clock. time switch. described in 
Tasues (PSM, Feb. "tp. 74, and 

Mar, p. 90) will provide the ewentil 

‘The control station consbts of an ordinary 
alagm clock fitted with a contact system 
tached 0, the “alarm wind hey cacy 
described in the March issue, Somewhere 
the clock should be mounted a small three: 
point transfer switch (radio type) 

"The heat control motor unit & tsed to op 
crate the gas valve. ‘The motion of the crank 
fom this motor ie a half revolution per oper 
ttlon. ‘This action is weed im conjunction with 
43 simple link mechanism to cause the a8 
Salve to open and dlose. Mount the motor 
lunit on a rigid base wear the water heater. 
‘The center of the motor crank and the eas 
valve Key should be in’ the same horizontal 


plane. 

‘The small pilot flame may be constructed 
fof.a piece of Hin. inside diameter metal tub 
ing’ anda small valve. The valve is installed 
‘om the main gas Tine just before the heater 


[Not only can the water ester 


sorsed on from etait, bat i 
(pernted st any predesersined tim by means af the alarmclock 


the metal tubing #0 that it points at 
the top of the main gas burner. Flatten the 
‘end of the tubing to provide along, lat fame, 

"As previously explained, there’ should ‘be 
three points on the switch mounted at the 
clock, tit, Whea the rotating’ blade of this 


Sortch macs contact with the frst of these, 
the motor will operate in a direction to turn 
th Se Cott wih the co ot 
wile the ave ode et 
mo cs the automatic potion, 
‘The contacts operated by the “alarm Ley 
the lock are commected tn sven with? Cie 
{Wied contact, poime of he transter sich 
‘Tham, when the tranaer switch i turned 10 
the third. postion andthe “alarm set for 
tome future time, the creit- remains open 
Ui the alarm key Sars {o unwind and tres 
the stationary contact. ‘The contol Crct it 
thes ennpiacl and atest the enter te open 
the jos valve. ‘To Glow Ue valve, ust tam 
the Setch back to the cond pestlon, 
i the reader has any one of the standard 
cletric best contre! systems lnsaled iat 
ome, Rec we 
motor unit as part 
this water heuer cone 
trol In wiring the 
‘motor and clock unit 
the commen terlaal 
te comected ‘tothe 
ansfer switch blade 
TU imports. of 
coune, ‘ott furn 
the" pilot” Mame ‘too 
low nd. to keep it 
Under observation, Tn 
Bat ce prided 
the sais supped by 
2 dependable com. 
pony tie dasper of 
cis the gas fal to 
ienitet remote, How 
rer, any heer not 
frovided with an au- 
imate patrol valve 
must be used With 
resonate care end 
Suton J.‘L- Bio. 
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——___ 2 
NOVEL THREE-IN-ONE NEST OF TABLES 


(Continued from fase 5s) 


tion of the main table is beeun by squarinz 
he four legs to dimensions and turning them 
‘They may be reeded a» shown or left an 
The two ral are tortie into the Tess 
Each tenon should be about 54 in. long. A 
feces 12 by 11/10 in is then cut 00 the bo 
‘Sie trace of each ex, Ths sere to 2up- 
port ‘the sands, "The two supporting brates 
Sanat the rat forma Cd point of 
fupport for each sland. ‘The stretcl 
jaime tothe ers and to eachother by means 
Of dowels "The tes ends of the to stretchers 
ite sanded om a in spindle sander 
‘Glue the two sides together frst. When 
these are dry complete the suing of the ta 
Wer See tht the two stands slide easly into 
place and make any necesary adjustments 
“Giue up the top from two or more boards 
1c may be venceed, ina oF Tet plain. The 
ties should be shaped as shown, either Dy 
‘machine of by hand.‘The top is fastened to the 
table with screws Uroush the braces, 


| List of Materials | 


ie 


sary to elie together several pieces af wood, 
Hreferably soft white pine, 10 get the right 
| thickness for the hull blank Casein glue is ex- 

‘allent for this purpose. Plane the blank to the 
Size given, mark the hul prods on both sides, 
find eut down to the lies, Next, mark the top) 
plan curves on the top of the blank and eut 10 
thee ing Then ound the fp af the hl foe 
its entre leneth, being careful to preserve the 
shape of the cockpit windows, Alter shaping 
the bottom to the proper angies, finish with 
Sandpaper atd then cut the strut" pockets 

“The wing can be made in one piece. Cut the 
blank to siz, mark the profile on both ends, 
fand on the bottom side’mark the taper and 
fend curve on each end of wins. Plane to the 
Hines, Next, plane the bottom of the tips to the 
dibedral angle shown, ‘Now round the ton 
Portion of the tips to the proper airfoil, and 
Sondpaper all. Ifthe builder prefers, he cam 
‘make the tips separate and fasten them ‘on 
with pins and glue 

"The three tail units, which should be made 
‘of wood, are easy to make if the drawinss are 
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Swot aut 


Wren the legs have been sanded to ft the 
‘shaman they ate tested steare 


A table ofthis kind should be made of some 
slosesrained cabinet wood suchas mabos 
i, walnut, gum, birch, oF maple. IC water 
in Isto be used, sponse the wood first 
and “sandpaper again “when dry 
[Wrevent the grain from being raised when the 
Sater ain api. Aer tang the 
work i sa th No. 3/0 sand: 
[eper, and oe oats of very thin shel. 
{ic are applied, Each coat of shells & rubbed 
No, 2/0 steel wool 
of a pood grade of rub. 
ing varnish ate applied on top of the she: 
Ines Sand lightly between coats and let each 
rat dry thorouhly before applying the nest. 
ollow the manufacturer's directions as to the 


{hsteltee room and clean the brush thorwuchly 
in turpentive before applying a new cot 

Rub down the nal coat with para oit 
and No. 770 waterproof sandpaper wrapped 
Around fet rubbing pad. or use pumice 
Stone and water hich fate obtained by 
"lina rubbine with poling of 


LARGEST AMERICAN FLYING BOAT 
(Continned from page 2 
followed. The wiew mount and tail mount 


Tora enough for both blanky and then cuttin 
‘Cin two, Follow the same procedure as given 
for carving the bull 

‘Make the motor of either pine oF 
balsa if they are to be whittled out, but me 
Nardwood if a lathe is at hand, Attach thea 
to the wing with glue. Make the propellers of 
thin metal 

‘All ofthe struts except E and F (which are 
wire), should be made of white pine 

“The hull, wine, tal, motor “exes Moats 
and struts should’ he fainted aluminum; the 

cans of the hull ahd floats, and the wi. 

dows, black; the fons panel trim on top of 
the wing, oratge; abd the strip on the hull at 
the water line. re 


‘The last step is assembling the modal is to 
the propelices wien round 


| Dries to 


| KEEP MY CARIN 
TIP-TOP SHAPE WITH 
PLASTIC WOOD 


wooD. CANS 


Makes 101 Automobile Repairs 
Quickly, Easily, Permanently 


seat, permanent repairy 


Handles as easily 


Ie's simple to use—Plastic, Wood ean be 
shaped ce molded with the bin 

Sa. putty—but when ie dries 
tak, PERMAN 

heey ete han gl ty ace 
woo ss, aster, 

Phaatic Wd wil tke 
scree hot "ying am. be ated, 
‘Snded ‘or planed-—cany be. painted, var- 
ished, shellarket_ortaequeredeae be 
treated jus like real wood, 

“Yor get 2c tum Se cape at hare 
veare, ping, auto aecenwory,- departnent 
Mores “ull directions on containers Try ft 
You aay it's marvelous 


1001 Uses in Home and Workshop 
FREE! Valuable book tlling easy ways 
tormake automobile and household repre 
‘ith Pastie Wood chock-full of interesting 
‘and helpful information. Write 
Department PS 9, The AL'S. 

Boyle Co, Ine. Cincinnati, O. 


PLASTIC WOOD 
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ANNOUNCING 
AMAZING 
TYPEWRITER 
BARGAIN 


New Remington Portable 
only 10c a Day! 


10 DAYS FREE TRIAL 


e's tres stn eat ae sapene, Don's elon, 
FREE TYPEWRITER COURSE 
‘MAIL COUPON TODAY OR USE POSTCARD 


REMINGTON RAND INC, 

DT. 709. BUEPALO, NY. 
Plea wwe how T can bay wee Reming 
ovale type fae ‘nly We" dare Ro 
close your" new atalogue 


Name es 
Address 


Motor-Driven 
Shop Tools 


DELTA TOOLS AT THE FAIR 


gamete lee Pt wr ewan 


et eat 
Sukie Mertenre ence 


Wesel" Shin Sunely Cou. Dept. 0, Mineala, N.Y. 
“Always mention Porutar ScieNcE 
MonTHLy when answering adver- 
tisements in this magazine, 
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MODEL OF THE OLD LINER ST. LOUIS 
(Continued Jrom pose 72) 


List of Materials 
BALSA WooD 


Rot 


FIBER BOARD 


4 xvod dowels, 
fon 8 

2 od dowels, 15 In. round by 1 ina for 
anne 


1/16 fn vend by 6 


removed, 154 In. toe 


e Cement plac: sandpaper 
Some Pee, “marie 
aly feat Snel en a 0 the ars 


ship's counter. The open portion of the hull 
formed ‘by the indentations in piece © can 
‘pow be painted white. Then paint the sides of 
the hull black, and the entire top deck bull 

‘With a very’ fine needle. drill holes for site 
supports ad davits into A and 1. Attach K, 
Tind Af to Hf Make the eight ventilators 
‘by gluing the T* ploces to the S pieces, sand— 
papering a slight bevel on the edses of the T° 
fice. “Attach the eight ventilators to 
Attach P to K and X to AP 

‘Make twenty lifeboats from 3/16 by ¥ 
stock. Sandpaper the corners of the stick 10 
Shape, mark 4782-in. spaces along its lensth, 
and cut crosswise, as if slicing bread, with 
Sharp, thin razor.” Glue to the positions indi 
fated on Hf and I, ceatering each boat be- 
tween the holes drilled for the davits 

Glue If to E, 110 F, J to G, and Q to J 
Paint the three units thas formed and piece 
(0, sill unattached, with at leat te0 coats of 
‘white. When dry, paint over the tops of K, 
1, M,N, and Q with bul 
Glue the three superstructure units to the 
null. Tsert a fine needle throush each of the 
holes previously drilled in 17 and 1, and con 
tinue through piece D, keeping the peedle ab- 
Solutely’ perpendicular to D and. making the 
holes in D as near the edse as possible without 
splitting the wood. Form the davits by bend 
ing one end of each of the 4nin. pieces of 
fine wire into a quarter cirele. Thee can be 
made uniform by bending them around 3 
ppenel or dowel about 34 in. in diameter. In- 
eet the davits and the sic $-in. wire sup 


ports into the holes already made, and con- 
Hove pushing them into ull unt they tke 
firm fold and are all at the same heizht. 
Glue O to K, the ends just touching the four 
ite supports previously inserted, 

Prepare the funnels by. trimming thelr 
undersides to the required angle. Paint them, 
black with a 'g-in. white stripe 3/16 in, 
from the top. A'thin strip of white gummed 
paper can be used for the stripe to assure & 


Beater job. When dry, glue them to #, making 


th shows how to shape 
the "very stern, alled' the "ah 


all at 
‘oumet! 


Certain that the alignment and rake are true. 
Paint the four 1-in, wires black and insert ore 
snd alt of tach funnel to make the pipes, 
Paint the four hatch covers V, W, Vr and Z 
dark brown and glue in position on, "They 
fre easly located by their relation to the 


i derrick booms dark brown 
snd insert two into E and two tate Af, keep 
ins them 1/10 in. apart on the center line 
Make the masts by cementing the T-in. pins 
tn the 214-in, wires, overlapping them 4418, 
Pint them dark brown, except for about % 
{n-on the mainmast (the second mast), which 
1 black. ‘This back part begins at the 
the lowermast and continues down 3 
sert the masts in. position between the der- 
‘ick booms, driving them through (previout 
riled holes. ‘The masts should yo throug 
to the underside of 4 to get full support. If 
the angle abd alignment are not correct, bend 
the masts at the’ 
Masts and funnels should ‘be in stra 
‘when seen from the bow, and att 
Sngle when seen {rom the 

‘Make the four winches by attaching the 
round wood to the fiber squares, Paint ther 
black and slue two alongside each mast, Push 
the derrick booms inta Mf so that the free | 
fends just reach the mainmast, giving the itn- 
Fression that they ae supported by the mast 


MODEL-OF-THE-MONTH 
CONSTRUCTION KITS 


NYONE scho wishes to build our rematk- 
able new series of models designed for 
the Mode-of-the-Afonth Club ean save much, 
time and ineure better realte by the use of 
the special construction hits prepared for the 
tub members. You do not need to be a mem- 
ber of the club, however, to obtain these kite, 
Each kit contains selected. balsa wood of 
the correct thicknesses and all other material, 
il size biseprints are included. 


SST Feat Rvemoes New Vonks 
atlowin: To which ¥ incl 


Sige ogy Month Gh 
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WOULD YOU JOIN A MOB OF LYNCHERS? 
(Continued Jom page 13) 


however, she became quiet and her breathing of a football team, oF carry out. programs 

srew deep and regular. Later, she said she felt E 

nothing during the whole operation, 

‘examination of the inhaler revealed she had, 

been breathing air without even the smell of 

anesthetic in i ircled. the county’ jal late at nisht, 
‘Recent researches, here and abroad, have 

Drought out muny new facts about the mys- 

terious power of suzzestion. They have an- 

swered many of our common guetion, For sta 
"AL what time of day are we most supsest- 

ible? “Toward evening when we 

AL what age is our sugeestibiity at 


aces. Is suzgestibilty the sign of a weak people ina sugsestible frame of mind. Gradua 
tind? No. Texts have shown that the person lla leader emerges, makes suggestions and 
‘with an alert, wide-awake mind is more likely directs the pent-up vislence of the mob toward 
to be surrble than one with a slow or a iven purpse. Almost always, somewhere 
‘ul bral 


MONG the, nents te fr suse 
Na ls et ey 

poe teenies eon 
price peg 

‘ea regia or soho ting tied 0 
inne bina tees anemone 
wea em tal te bs eae 
pp ge EE TITS 
Sani etme ison neoceee 
Pee to nes omar ha 
ce Bol eet he same ried by te 
mie 1 ets map for a eee 
peg ly Ee yet 
oT an dir shea sre pce on 8 
tine the Ast ve acs ppraiey ae, 
Teer gs aca Rare re eee 
Ao tesco mses ur har bret ay 
Nt Bane srinae thea bre do Law ct 
tiated abet spatog t's ses kd eth 
AAIe il "Eay" perce eran in 
ea i cho tel tare acy 
pi 

Sia) Bh bipennate in 
ccm wih megaton ste ma at 
pnp Ag ag NG ad 
hee tarda bear hures eine shares." Mouaby siec vista Sod nc og eet 
po pe i ey ig 
pg oa oS 
esther ho st td 

ke eatnte wane 

tnt al’ pase wy oes bysthag 

ayike honkeg ier iP noes 

se ch en's a= "Aa mn eS oe of 

ph pl tg 
free car hpalon to peetee ree 
or sea alent gy re cased’ eae 
fan hy tenet 

a og 

Ate aching from the hand of shes 
ipaiiaeer of preumacreeald wie 
i OE 
fing hat the uchocl yd temedicly 
es huts te scale a 
tetewd eos creed ape 
pag rghit Ae 
See pe tas oe Oe eatand et 
og mg RG 
Maio tian doegel he vias ta ak 
Tool and bend Ht vst pe. Thet 
ae peactmumi a tiem aee iat 
he Sate ton wit auch Wile 
Melee sos memaiod ote 
En‘ ns nh he vat cna pened Ot 
Mooteg bedycale the aks bebe 


sth, they Shad ben cated copying for 
Tesora te ch te he enemy” Beas 
the Maral had ped eg the fotietons 
a wan mon itered sein them prove 
te Songt in almost any bookstore, govern 
in almost any bookstore, rover 
tent sls knew ne Cares were Sud 
Bat the orator who saved the prone ie 
‘ado tempt ta feson tthe mob 
“Fellow ston” he deca, "you have 
done abet pattie ded. Vou! wort 8 
ther Let the goverment concade sour in 
tition. Jute piles steal be 
Sine In the rcastime re wil Kep the rk 
Snr inestody* The mab cheered dpe 
Sd in fat an boue the Maal was Se 
ramsey te fs home 
‘Swat ofa tillerent Rind marke yneh- 


Serene as rote. 
Si saat ee 
ESipimar cera 
RES rie ir sacar 
Fegmedi nies cet 


IN THIS strange realm of sussestiblity, psy 


‘nal felines ave forgotten. aly on rare ocea- 
ons 'do sobs act withthe dried recon 


SEPTEMBER, 1934 


Paint, LACQUER 
ENAMEL, VARNISH 
* 


How should knots and pitchy places be 
treated before finishing? What is the best 
way to remove old paint and varnish? Can 
Incquer be applied over painted, varnished 
or enameled surfaces? When both stain 
and filler are used on new, open grained 
‘woods, which should be used first? 

These questions and many others are 
fully answered in our new book "101 
Questions About Painting and Decorat- 
ing.” It also tells you how to select attrac- 
tive color schemes for your home—inside 
and outside. Get a free copy from your 
local dealer in Lowe Brothers products. It 
will save you time, trouble and money. 

‘And, remember this—analysis shows s0- 
called “cheap” paints 10 contain ax much 
as 639% water and other evaporating li- 
quids. In coasrast, Lowe Brothers High 
Standard paint contains 90% film-forming 
solids—consequently it covers more 
surface, lasts longer and costs much Less 
ia the end. The Lowe Brothers Company, 
Dayton, Ohio. 


"De 


PAINTS © VARNISHES 


Quality uns ince 1869 
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#9 


model-makers prefer 


Remington 

MODEL MAKERS gays prefer Kemi 
sls of apecial quay carbon 

whan honed the actry Tey hey 


a'rasoe edge--anid they keep it longer than 
ny othe ife'you iret, "A these 
early, wed lst bbledoa Our wow fen 


the nearest Remington 
ealee today! NEW MAN. 
VAL JUST PUBLISHED! 

1d 30 for “Things to, Do. 


Wh A Pocket Race 20 
fe crammed with ideas 
information. Memiagton 


take, DEVELOP ano 
PRINT PHotocraPHs 


A YOURSELF 


With Phota-kit, each picture com 
Norton Camara — wih genuine Eastman 
Kodak Co, uns and precition-movement 
‘utter—for ong the pletres, ord complare 
ltquipment lor developing ond pekng them 
Preto: Ki isnot a to. 
cana Noon Cama ini emine 


‘evil find Photo-Kit of stores, or sand $2, 
money order or check, to Cook Speciahies, 
Ine, Dapt. 1.38 Wes! 33h Street, Now York 
iy, Orwell ship C.0, D. and you pay pew 
tman $2 plus few cents carrying charges 


PHOTO-KIT 


Reg Phd asia 
Aomee LE RACING 
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RAISING GOLDFISH BY THE MILLION 
(Continued from pase 26) 


they are several months old. They are olive 
Diack like their cousins, the carp. And, curi- 
‘ously enoush, just before they turn reddish 
gold they reach their blackest fue. The com- 
Ing shift in color seems to drive all the dark 
lament 10 the suriace 

Scientists from all over the middle west 


| have spent time making researches in biolosy 


out of IO) 


at the hatchery. Literally scores of attempts 
‘were made to speed up the shift in color s0 
the fish could be placed earlier on the mar- 
leet, The average age of fish leaving. Grassy- 
fork is now four months. Hatched in June, 
they are ready for sale in October. 


N THE experiments, fish were kept in 

covered tanks, im open tanks, in small 
tanks and large tanks, i piteh-dark tanks, in 
sun-rayed tanks; in tanks filled. with ‘warm 
Water, with cool water, with water treated 
‘with various chemicals.” They ate powdered 
wer and chemicals were introduced into 
their rations. Nothing did any. good. The 
correct color appeared at Nature's appointed 
time and not before. 

By the end of year, eight 


the ‘ish bave changed Color. The rest are 
‘usually put tack and held (or another year 
mark ‘do become goldfish and are sold 
or balt 


Hundreds of thousands are shi 


flers prefer them. The price runs from 
‘doliar'a hundred up, 


At the end of the second month, the flour 
dict i stopped, and the youne fab start tn 
fo the growing rations, cooked hominy hearts 
Which have been compresed to squeeze out 
3H the oil and then round to powder. Prac- 
tically all the feeding is done’ in the morn= 
lng. "The breeding fish set corn-meal tush, 
thrown into the water in great chunks. "This 
‘mah cooks ina boiler that holds three and 
‘half tons and, af some seasoos of the year, 
three boilerfuls ‘a “day—21,000 ‘pounds of 
mmush—are needed to supply. the breeding 
ponds, As much as 5000, pounds have been 
thrown into-a single seven-acre pond at one 
time. 

During the fall and winter, when the fish 
are Semi-dormant, ‘the Grasjfork food a 
drop to almost fothing. 

salt te and eet dwn i he 


op hoks in te kee 'ad the i food 
they are quiet, they leave them alone. 


‘H 
fa 


i 
H 
HF 


8 
rE 
Ha 


live after being frozen in solid 


Hf 


‘The ideal 
of water for goldfish is about sist 
Fabrenbeit. 

“Harvesting the goldfish is always an es 
{ng time at the hatchery. Men, 


i 

lg 

i} 

i 

Hi 
eet i 


F 
wet 


Jauled to the five ponds that surround the 
shipping depot. “Here, the fish are dumped 
into screen cages where water, driven by" a0 
dectric pump, sprays over them to harden 
them for shipping 

Tnside' the red-brick shipping depot, men 
sort the fish, sliding them rapidly over ‘oll- 
loth-covered tables into different containers, 
Later. they count them and. pack them in 
special metal cans with compartments over= 
fread for cakes of ice. Only in recent years, 


F 
# 
bil 
& 
‘ 
z 
i 
i 
By 


at Grassyfork enable fish to stay alive for 
fighty hours apd arrive in good condition, 
AAS many’ as 245,000 goldfish leave the depot 
bby express on a single working day. 


UPPLEMENTING the express containe 
isa" recent inpovatien, a "submarine 


fank truck, a ten-tired slant that haul be- 
‘ween 80,000 and. 110,000 goldfish on every 
ip to the eastern depot of the hatchery at 
Sale River, NJ 


Other depots ofthe 
"ly, and 


the “conning. tower” 
splashing, there are 1,400 kallons, of water 


‘dome, whieh. prevents 


thin the huge ‘container. At thereat 
Timehonepower, gasoline engine "drves_ 4 
fomprewor, forage 1 constant stream of 
{reat sir thrust the. water, Thee times 
fonce every fourten ‘hours during the tap 
{0'Saddle River, the waters changed, The 
fonstraction of the truck-the only one of 
{t"Kind in enstenceInsiater the fa from 
Cxteral heat and cold, ‘Two layers of meal 
srt a twos corning between, form 
The el of the tank 

“Once last winter, the machine rolled into 
Sale ‘River with the thermometer sanding 
forty dere below sero, Ve the cont 
Struction of the tak proce the fa ad 
ot one was fot. ‘Over the usar enuin, 
od warmed by lis heat, cll of ting 
fies the aie Soto the ‘water during Winer 
‘andl, ths racing its temperature, 

“Te iverae numberof trp for this road 
stant bn forty a year” Onewny runs to the 
{Sater seaboard Cake trom Bity to iy four 
fours and the ound (rip appronimately 120 
our. 1 can moinain wendy pace of forty 
mile an. hour alo conerete road without 
Inrange injuring the fh packed nade 

Riding inthe tank are eight typeof gold- 


fa the Kd sie py te ath 
‘Smety aubby-oded Japanese Symp td 
fantals,"spotied ‘calico fasta Yatcoored 


shubunkins—no two of which ever have the 
same pattern of red, black and blue patches, 
fon thar sides—red telescopes, with thete fro- 
truding eyes, and black Moor telescopes, 


‘REAKS—silver goldfish, specimens. with 
fins in odd, abnormal positions, partial al 
noe setresalcd during the forting, tn 
all the millions of fish which have crossed the 
Sorting tables at Grassyfork, ‘Capt. Wood 
‘old me, no perfect albino has’ ever appeared 
‘The greatest freak in goldfish history, and 
‘ako the most valuable specimen ever seen in, 
‘America, was the famous Liberty Bond Bish 
ceshibited during the World War.” Red, white 
Sand blue, it was used to attract crowds dur 
the Liberty ‘Loan drives of 1017 and 
1018. Its owner valued. at 10000. ‘The 
price of the fish raised in Martinsville runs 
From 2 nickel apiece, for small common gold 
fish, to $25.00 apiece, for the relatively rare 
Moor telescopes. (Continued on page 100) 
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RAISING GOLDFISH 
BY THE MILLION 


(Continued from pose 108} 


Where do they sell all their millions of 
fish? "Who buys them? Those are questions 
almost every visitor wants to know. Nickel, 
land dime stores, pet shops, department stores, 
‘carnivals, chain’ stores, drug stores, Horists— 
these all'are regular customers In a 

‘unusual sales add to the tora 


“OR INSTANCE, not long ago, a wood- 
treating plant in'the middle west sent in 
‘2 huery call for a thousand goldfish to eat 
tap monquto larvae in the standing water of 
the ‘treating tanks ‘New Jersey and other 
states abo buy fish as part of a program of 
‘control, Indiana purchases thou 
uncolored fingelings to feed grow 
ing bassin state hatcheries 
‘Most goldfish that fail to live in eaptivity 
are killed by pampering. Their needs are lew 
en tps of 
raxyfork for Keeping 
Your pets in good condition. 

‘Don't overerowd them In the 
Now gallon of ‘water for every 
sh, not counting the tails 
2 Don't change. w 
every st 
dip. out a ‘fallon. 0 


Once 
aly 
59 and replace it with 
freshwater of the same temperature. Such 


t00 often 
athe. aficient 


‘Oceas 


water should be allowed ‘to ripen 
oom Tor. twenty-four hours ‘bel 
Poured into the aquarium. If this 
Nibley sprinkle ‘a pinch of aalt nt 
‘iver shift Yah to water that hotter 
or colder than that in the aquarium. islet 
‘hanges i temperature injure them. ‘The cor 
fect thermometer reading for a goldfish bow! 
fe between aay abd seventy dese Paes 

1. Dow’ overfed. This fs the commonest 
cause of trouble. Never place more food in 
the bow! than can be ‘coesumed in tw 

S. During the wioter, cut the ai 
food in hal. Fish are tach leas ac 
And thee feedings a week are plenty 

. When your fh “clock tthe top of 
the water, sx sien they need more. oxy 
ten.” Hot, thundery: days and. dark, winter 
foes are ihe times when the goldfish mont 
teed extra nayaen, Plants such as sagittarn, 
fslorass and ditchmoss add oxygen tthe 
‘ater and should always be growing fn the 
‘Aquarium. “Orygen-forming chemicals are 
SNailable for aquarium ise and-am dlectn 
‘riven aerator, which washes and warms the 
air before pumpin it ‘into the water, On 
the market for larze aquariums 

5. TT you we ety water check up om the 
chemicals being put in it, Chlorine 
to goldfish. It breaks down the it 
Jost as Iye would do, A fsh injured by chlo 
fine ean never be restored 10 health. 

% Never fertilize waterplants ina pool 
with manure. Tt adds tore aide tothe water 
Und injures the fish. 

©. AU spawning 


in the 


ime, remove all snails 
You 

‘ithout waterplants a 
the pool. The older fish eat the exes unless 
they’ lave vegetation to. protect them 

10. Once a month add a pinch of Epsom 
salts to the ‘water in the aquarium. Tt acts 
4% a laxative and belps keep the fish in good 
ond 

11, Keep your aquarium in a list part of 
the house. Fish need sunshine; they do not 
‘do. well im dark corners 

12. Watch the fin on a. fish's back. Tt is 
his healthy barometer.” Wren it begins to 
‘droop. the fh is ailing; when itis eect, the 
fish f well. Oftentimes, placing 2 sick fh in 
‘2 mild salt bath for several days, of feeding 
it finely chopped Bits of earthworm, will r= 
store it to health, 


TOBACCO 

STAYS MOIST 
EVEN IN DRY 
DEATH VALLEY 


Member of engineering party 
reports that his tobacco remained 
in good order in unusual heat 


Pipe smokers sometimes have difficulty in 
securing their favorite pipe tobacco in per= 
fect condition. 
“It is too dry," one smoker will declare, 
tis too moist,” another will assert with 
‘equal emphasis 


eta fine Rona 


ns Dman Ca 
Now i ida 
Larus & Bee Cov 

icing, Vas 


Tiger a 


fra thr pouehra Of coure, we ep 
“The thermo 
340" ot ry 


‘Vacuum packed Edgeworth is sl 
al sizes fram two ounces to half pound and 
pounds. Itisthe same Bdgeworth—the only 
Ailference is the packing in the round air- 
tight tins, In these hermetically sealed tins 
the tobacco is proof against both climate 
and careless handling. At the factory in 
Richmond there is great competition among 
the men when a tin of 
‘vacuum packed Edge- 
worth happens to bere- 
turned by a dealer. The 
men declare that in 
these airtight tins 
Edgeworth actually 
improves with 
1, in addition to the 
regular 1S-cent pocket 
tin, your dealer does not carry Edgeworth 
in vacuum packed tins, he ean easily get it 
for you. If he will not do no, please write to 
|  themakers, Larus & Bro, Co., Tobacconists 
since 1877, Richmond, Va. 
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connection clip alone the voltage divider re- 
Sistance (R#)" unui the butler millammeter 
(0-200) barely: shows a. reading 
two milliamperes, The bias for the 
{Gn be adjusted in the same way 
While anyone of the various types. of 
(ransmitting antenna systems can be used 
with this outit (PSM Aue “12, p. 0S), a 
Single Jenzth of wire and a good ground will 
Serve when the unit i used as 2 portabh 
Simply connect one side of the antenna 
{othe antenna; the other side to the ground, 
‘The problem of tuning the transmitter to 
| the exact land when the buller is acting as 
| a doubler w 


imately 


Remember, short-wave transmitters can be 
operated only by amateurs who have passed 
the Government radio. license examination 
However, lack of a license need ‘not prevent 


Any oil will lubricate. But 3-in-One Oit 
you from constructing this transmitter. If 


ieeps working parts cleaner and preven 
ust at the auzne time, ‘That's why it 
i worksto 


WHAT THE LETTERS ON 

CIRCUIT DRAWING MEAN 
‘metalized, 15/000 ohms. 

metalized, 50,000 ohens 


COMPLETE at $79, 


(CSoMidset variable ‘condenser, 100, mil 


@eaa 


size, and the fact that many of them carry 
bride that are of the same general shape but 
smaller tn sie. Like bacteria. Yeast cells col 
Tet im strings; rut frequently. these srinss 
tre branched, and some of the individual cells 
fechibit branching buds of smaller sie. 18 
frcteria strinas, the individual plants are of 
about the same see, and ate not branched 


HIE. botanist will tel you that bacteria 
are the smallest and simplest living thincs 
| known, consisting of single cells whose proto- 
plasm seems to be orgasized hardly. at all 
Tf'would require $0,000 of some of the ball- 
shaped bacteria to extend one inch.” This, 
means that each bacterium measures about 
the same as a save length of green Tight, 40 
that it can just be seen by the microscope 
‘While some germs cause deadly fevers, 
others live tn the roots of plante and mani 
facture nitrogen so necessary to plant growth 
For every germ that grows in spoiled. food 
tind manufactures a. poison s0 powerful that 
mere tasting of the food may" cause deal 
there is a tiny organism that is working of 
‘waste animal and vezetable material, reducing, 
To a stale where it Becomes 2 useful part 
the earth azain, ready to start once more 
3 eycle in which it will Serve as part of & 
lieing Plant or ani 
‘Some bacteria live in the air for at lexst 
part of their lives, while others cannot exist 
{a the presence of oxyzen. All bacterial forms 
reproduce by simple fsion. | That ts, one of 
the cells splits across the middle to form 00 
few individuals. Sometimes these cells bane 
together until Tong strinzs of them, such as 
se in the mali of Your Mouth ate 


HEREOF 


ITTINGS| 
‘Build the 4-mast Barque, California 


MODEL 


‘SHIP 


SUIT-CASE TRANSMITTER EASILY BUILT 
Continued fram page 62) 


MICROBE HUNTING WITH A MICROSCOPE 
(Continued from page 
that binds the individual jerms into masses 


reduced by double wpacine to 11 pte. 
rVanabie condenser 109 mm 
—Fierarolyie condenser, 600 sis, & ma 
im ses) 
co eietrobiiccondemer,¢00 volts, 8 md 
Gccipase contents 062 mi 
Eio—Vatabie condenr, 100 mnt 
Tis forme of No. 18 cotton-eovered wire 
‘on tian, dameter form 
turns ef No. 18 cotton-covered wire 
in diater form, centered 
Lt tums of Ne, Ie eameled whe on 
Zin. ameter form, centertapped 
Lu iN 16 ented ie on 


© 


RFC—Radio frequency choke, 2.4 milihen- 
rics erd-leak type 
ht—Filter chokes 20 henry 


windings, one 21-0 
S-volt winding. 

—Power transformer, \75-yolls each side 
fof center tap; ako one 2)2-volt winding 


‘tindina, and one 


‘ind one S-volt win 
MA—Milliammeter; one’ 0-50, one 0-200, 
‘and one 0-300 range. 


xTndieates position for 0-15 radio-re 
‘quency antenna ammeter, i used 

Nual—Crystal and ‘holder. (For either fo 
‘or eighty meter band.) 

Se-—Topsle switch, 110. volts, 

‘J-sJack. and’ plus "(for key). 
Sie t-prong’ sockets, 


Two Sprong sockets 
‘Three type "10 tubes, 

One type "47 tube, 

‘Two type "Ss tubes, 

Miscellancous—One portable ease (wood 
frame suitcase will serve), ‘key, solder, 
wire, insulators, ey, ee 


eye. A common wa 
Sing bacteria in the laboratory ts to caltivate 
them tn colonies and then observe the color 
ff the colony, a8 well a8 the shape and other 
characteristics of the individvals forming tt 
When conditions for growth are untavor 
= Bactrim ay serete 8 ough sl tha 
‘encloses iy thereby becoming a spore. Some 
Spores are'so resistant that they ean be bailed 
in water for hours without causing the death 
of the encased individual. 

Doubtless you have heard the story of how 
4 single bacterial cll, provided with all the 
food ‘necewary, would row in a few days 
into a living tase larger than the earth, Of 
‘course this can never happen, but You can 
prove tha it might, by calculating how many 
{edividuals would be produced in a week by 
a species whose individuals divide every half 
four, assuming that none of the germs di 


N GENERAL, bacteria are shaped ike balls 
‘oF like rods, "They may be equipped swith 
one of more sia or hair The rol forms may 
irebent and twisted hike corkscrew, 
Because iumination i one. of the most 
important thinas to: consider in connection 
with the microscope, Sou may be interested 
in construction of Taboratory-type, lamp. 
This form of iluminator is used widely and 
iS aluable for photomserography sind micro- 
ative. Non can bud fr tbo one 
math of what you would pay for a rexdy= 
‘ade lamp of mar characteris. 
‘The lamp consists of a 08-watt bulb in a 
housing that fs /Comtinaed on page. 21) 


no 
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MICROBE HUNTING WITH 
YOUR MICROSCOPE 
(Continued from page 110) 


fitted with a sixty-millimeter spherical con- 
denser for concentrating the light on the mi 
‘roscope slide. ‘The lamp operates at six volts 
Sand consumes eighteen amperes of current 
‘That means that a transformer must be used 
to step down alternating current, and a suit~ 
fable resistance used for direct current. 


SUMING that you havea sscvlt source 
of current avaiable, yout problem > 
Comisine the bulb and condense into con 
Stents microscope "actenory. ‘The phot 
‘apts intate form of amp. that was 
SEemined laecy By the mates a8 ad 
“Tie lamp house i four and one-half inches 
square and even inches high. Tt was made by 
nner from scrap mood! metal Almost any 
Siher Kind of sheet metal would do Jost at 
tte although a materal that. requires po 
panting preferaie. The bottom of the 
ote & open and the top 8 equiped. with 
2 simple hal eld in place by two. nichled 
Baits that engace slot in bent-over parts of 
the hd Vent oes are died near the to, 
inte si ed eto 
‘The tubular bly fe Bld im a heawy-daty 
luminal socket that & mooted the 
Spprosimate center ofa square piece of sheet 
Ital ‘This piece has the ears bent over for 
'hntance of one-all lnc sd. died to re 
{cive four bots that ps throuzh slots inthe 
GS of the bowing. ‘he ste permit up and 
‘down adjntment, for centring the lament 
‘Tre socket has a threaded shade bolder that 
acts av mut for holding ti the sbet-metal 
‘The hole in ths plee is somewhat 
[Efper than dhe socket, and washers are tied 
toreverap it 
‘The condemer is a sity milter shor 
focus spherical lew designed 3pecialy for ie 
Croncope work. Tt rea for shout 6250. Te 
sunt be mounted i's tube that can be towed 
Fock and forth for focuing. The tbe i the 
timp ihtrated i an old adjusts camera: 
lems mounting that happened to be avaiable 
“The lens flange was bated over a hole cat 
in one nide of the lamp howe and centered 
Sioroximately with rept to the Aament 


HE, base of the Jamp is an eight inch 
‘saning dk (with the. sandpaper te 
moved) of s type sald for home-worksop 
Ber The stort paece of see! shatting that 
tstends up. from the center of the disk 
‘sipped with a ball-nd-aocket photographic 
tripod ead that permits the lamp to be tte 
Ss desired Tn us, the bulb should be Rept 35 
eanly wptial an pombe, The wires cary 
ing cherent to the bull ae asbesin covered 
fature cord, doubled ecu of the heavy 
‘urrent th $y ends of 2 two-wine cord are 
{sted together to form a ingle conduct 
{nd two such cords are wed 
it desired after holder aod water cell for 
atuorbing beat can be tached Yathe limp, 
SU the outer end of the lens tube, ‘The fiers 
Should be not les than two Inches square 
Special micro iter In gelatin form ean be 


‘The bulb employed is known as the 108. 
watt, sis-volt type; and canbe obtained 
through most electrical dealers. IC can be ob- 
tained with a sigle-coll vertieal or horizontal 
filament or a ribbon-type filament. ‘The ver- 
tical coll is the cheaper, and is satisfactory 
for practically all amateur work. 

‘Actual cost of the dluminator lustrated 
was in the neighborhood of seven dollars, 


Amateurs Acclaim This 
NEW Microscope 


Bausch &Lomb's 
finest model for 
‘amateurs, $21.00, 
including 480- 
‘page book free. 
Book separately 
for $7.50. 


setnprot 
reveal, in 


ail yield 

inatkable Model Re I 
fcroscope you should have 

‘At your dealer 

Takes, Photomi hs 
As Easy As Snapshots 


mopefeie Dak ders 
fron Map 


New 49-Piece Gem Science Kit, $9.50 


MAIL THIS COUPON TODAY 


Bavsen & Lous Orrieat. Co, 
779 Se. Paul St, Rocher, N.Y. 


Pee send fe iterate deserting your com= 
ete eqipment for amatrur microscopy. 


Name. 
Alive 


fot including the transt Tt does the 
work of a. ready-made illuminator costins 
‘round forty or fity dollars. 
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ORIES THAT WILL f Su AHE. 


Demands 
Economical 
Diesel Power 


Yeni ed ir 

that average eae 80 males per 
‘hr and cot fess than 2° per 
Inlle for fuel-trucs tht make 
Over 33 miles per hour on fuel 
costing 4e per gallon stationary power 
Hants that gretiy reduce the cose of In= 
Suotrial power-expain why the low-cost, 
Highly efiient Diesel eruine Ie fast replacing 
theoldtype engines. And that's why the Dies 
‘niceringfeldinperngxoraay— tod 
cand water and in the air—that trained men 
fre already scarce. 


Why take up a routine Job with no reat 
future? OF stick in an out-of-date job which 
iped out any day by. changing 
dhe automobile and fadio, 
Divwel enaine lerevoluclontaing Indue 
try-—throwing old Jobs inta the disard, open 
Ing up new td eter Jobe fo men With @ 
ical turn, Here is your chance to get 
Ingo ana tndntry that will provide plenty 
‘of good jobs for at least a generation. Get 
In on the ground floor—and grow up with 
ittoan enw 


‘New Dat Rnginerng 
‘home wtady by ane of America endo esto 

one tive you, Im one: Yes, thoroult 
training im Dis penta for bath Baheapeed and 


today, nod cup abe or deta 


American School 


OIL BURNER BUSINESS 
STARTED IN DESERT 


LASKAN 
sourdoughs 
this winter 

are warming them- 

selves beside an 
oil-burner made in 
the Mohave desert. 

And cheaply, too. 

The heart of the 

burner, alittle 

pyramid - shaped 
casting, not_ much 

larger than a 

mousetrap, costs only a few dollars, Tt 

re. A few gailons 
te, and there you 

a tough winter. 

in Mohave"—there's the 

Another very modern instance of 

world beats a path 


story 
the old saw that 
to the door of the man who builds bigger 
and better mousetraps 
John Beyers is the man 
the desert (0 raise pears. And pears—per- 


He went to 


hhaps you've heard—pears have not been 
doing $0 well these last few years, In fact, 
many a rancher has ended the shipping 
season owing his broker money. instead 
‘of the other way around—eetting a nice 
fat cheek for his crop. You can't keep 
that up very long. 

Beyers soon was in the position of 

‘others, of seeing visions of the 

jous wolf peering around the trunk 
‘of every tree in his thirsty orchard. It 
costs money to irrigate in the desert, Tt 
looked like a cold winter abead. The 
rancher retired to his workshop to give 
the matter a litle thought 

The Mohave freezes up in October and 
usually celebrates May Day with a good 
hot fire to keep the chill out of the break- 
fast-room, Many a ranch-house diary, too 
records a flurry of snow in June. Of 
course, next day the thermometer goes up 
to 110°, but that's another story. 


YOUR winter's fuel supply in the desert 
is something to put wrinkles in the 
brow. Coal is at a premium because of 
freight charges, Discarded railroad ties 
are not as plentiful 

And there is no native tree, except the 
Joshua, which. if it isn't full'of water, is 
as dry and quick-burning as gunpowder. 

John Beyers decided to do something 
about it. ‘The result was the little cast- 
iron mousetrap that now is filing with a 
hcerful glow many a snowbound Alaskan 
‘cabin. It is that simple. 

‘The first casting he made in his own 
workshop. It didn’t work worth a ho.t. It 
burned too slowly. The stove sooted and 
so did the chimney. There wasn't enough 
draft. 

‘A vacuum (Continued on page 115 
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OIL BURNER BUSINESS 
STARTED IN DESERT 


(Continued from ps 


cleaner hooked in reverse in front of the 
stove, naturally, would overcome that 
dificulty. But that, of course, began to 
get into the upper-price brackets. There 
were plenty of expensive oil-burners on 
the market, This, to be a success, must 
be cheap. 

‘A couple of lengths of stove-pipe on 
top of the chimney took the place of the 
mechanical draft, and the Beyers’ Burner 
twas ready to go’on sale. 

“Throughout that first winter, the ranch: 
fer manufactured the burner in his work: 
shop and made his own installations. 
Satisfied customers did his advertising, 
The business grew 

‘Now the castings are made in quantity 
at a city foundry and—well, if they’ a 
already n Alaska, business must 

anyway, than 


p 
growing pears—F. D., Mojave, Calif 
. . . 


EARTHQUAKE OPENED UP 
NEW BUSINESS FOR HIM 


CONSsULT- 
ING geolo- 
sist living 


aire 
iy ate 
otters 
to get a temporary job on one of the 
Sascha ree 
through some simple. yet workable 
ioe ie 
a a ee 
ae fee 

smnioanar moms 
Seeae eae 
ood of $S0000. Furthermore, it took an 
Eiqioe eer eos 
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Where 
Do You Go 
| From Here? 


| oe ke a milo other men olay—youte 
facing a big question. 
‘The lace depression tured busines opay~ 
rurvy and now the “New Dealrothe ebul 
riod—srares you i the fgg, 


| “Te whale ¢rend tay-~teltaton 
| ima'or ie evr on or chance to enh ad 
| Sete 
“Te ond to gucces remaina unchanged, Ve, bear 
adel Slee taker ts ibe 
‘Diernt ‘mem are, eile ahd 


‘Sai wants nis own pice 
Fe rebtn 


Ite jhe tre 
iy eaget to prove hi 
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See Soy eg ers 


igi meas taro eden service. thle 
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withstand eon 
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EARTHQUAKE OPENED UP 
NEW BUSINESS FOR HIM. 


(Continued e113) 


vestigation bility of the propo. 
sition and finally, after repeated failu 
devised a simple recording machine, scien 
tifially Known as a horizontal electro- 
magnetic double pendulum seismograph, 
His machine costs less than ten dollars 
to install and practically nothing to main. 
tain, It will record surprisingly well, all 
local tremors as well as world shaking 
‘earthquakes, of which he states there are 
about 61 each and every year, The ma: 
chine in question was at first sold 10 
friends who, finding so much constructive 
enjoyment ‘in its use, quickly. recom- 
mended it to others among which are 
many prominent. people, inch 
film stars who have comm 
eologist to erect his mad 
estates, He, of course, gets 
sum for such a special job, 
He js finding an ever expanding market 
for his machine throughout not only 
Southern California, but in the earth- 
quake areas of New Mexico, Texas, and 
Nevada. At present, be is experimenting 
‘on a more accurate device and expects to 
branch out into foreign countries which 
are subject to earthquakes such as Cen 
tral and South America, New Zealand, 
and Japan, This is the story of one man 


who pulled himself out of financial de 
pression by using his knowledge in a 
Unique way-—J. S. M., Inglewood, Calif. 


Cash Prizes 


‘THIS department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this: magazine, 
Manuscripts will be judged on the 


jdual merits of the case and cir- 


some one known to the author, has 

been gained by some method of educa- 

tional guidance, fitness for the job, oF 

ion to the work will be con- 

‘We are not looking for the 
"type of story. 


Manuscripts must be confined to 500 
words or less. They must be true and, 
If accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
ot responsible for the return of re- 


tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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LEARN AT HOME 
Are youadult alert ambitious wiling totudy? 
Investigate LAW! We guide you step by step— 
feral, ineaiae epume aw La. 
ry. Training prepared by Teading lave professors 
Sh given by members of bar, Degree of LLB 
‘conferred. Low cos 

forFree,64-nage 
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wire MASTERL 


Speake 


Always mention Porutar Sct 
Monty when answering adver- 
tisements in this magazine, 
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HERE'S THE ANSWER 
(Continued from pose 64) 
exactly 100 pounds, more than 100, oF less? 
SEL G, Rilwaikee, Wis 
A-—ane ‘catch in the question binges on 
the words “uniformly accelerated” It the 
boys feet were resting on 8 
would read more than one inindred pounds, 
the amount ‘depending om the acceleration 


ale the pointer 


Floating Power House 

0.9, H, Wittasn, 0. The Normandie the 
words lnlgat und erwat Gere ships 
TO fet Tone, hes a'bram of 117 fects and 
testes 200 fet from mast Up to wa 
ine: Tis_motors are capa of developing 
‘more than Te0.09 horsepower. 


Airplane Brakes 

RB, My Provence, R. I. Airplane 
brakes peoeay tev cooteled by te lots 
fect Each bese working tdependelly of 
the others thay serve two. purposes Both 
fan be apiied for stopplns, of one bake can 
Ker Swine the la sound shah 
hen tiling 


Cleaning Razor Strops 

H. Ay Gurvs Fass, N. ¥. Razor stops 
can be esued by rbbag than with skchet 
Sea weak sobtlon of tromonia water: To 
polhy rab them with dean tallow 


Alligators vs. Crocodiles 

B, J_ Tans, Pia, No hard and fast rule 
can be ued to dtinguh the erocodie from 
{he algator.” in most cases, however, the 
latoe har abun, square nose whale the 
Shout of w crocodile i fo aad polsted, the 
Head forming b triangle, "Othe twenty-two 
types of crocodlan ony two can be Samed 
er atoreone ‘beg fousd' la’ Non 
‘Amerch"and te other tn Choa 


Man's Third Eye 
Q—witat proof is there to bear out the 
beet that man at one time had 9 tind 
inthe top ef hs head? Alan, 


<1 1% the pineal sland, a nervelike 
construction located in. the brain, that. is 
thought by many scientists to be the remains 
ff a third eye, ‘Such ausiliary eyes have been 
found on many fosil Heards 


Preserving Flowers 

Mi. RB, Buc, Fra, One way to pre- 
serve flowers top them tn meted 
fin which has been heated just enoash to 
take i'n laid Fraly cat Sowers abe 
Gan. be preserved by: immersing them ina. 
fSluton ‘of twenty sraine ot salicylic acid, 
ten drops of orcalockye, two canca.of 
cohol aod one nt of aaled water 


Faster Than Fastest Man 

R, L, T., Sroxaxe, Wasst. Nerve impulses 
i the’ human body’ travel about ten times 
faster than the fastest human roughly about 
4} feet second, 


Nothing to Do With Trade 
Q.—witsr ate the trade winds and how did 
Q, Los An 


1d pencils that contain no lead, 
trade winds have litte to do with commerce 
‘They wet their ame from the old. Enslish 
definition of the word. meaning “strut 
path.” Being air eurrents directed toward the 
Squaior by' the rotation of the earth, they 
‘often follow the same course for lone periods 
‘without changing 


_| Mail Coupon Today 


‘SEPTEMBER, 1934 


TY inate, 


“WER TEI’S 
COLLEGIATE 


Sptaal 


Guia 2$ Das 


smavesomo Senoot tops 6 bon be, Cen, Oe 


FOR RADIO BROADCAST try 
ash Payments AivneedWiters of Songs 
Used Gat potion edoaren apd os 

Tikely material (Words or Mast) for 
Sowsiderstinn today. Rade Msc Guild 
1880 Beondway, New York. 


SENT FREE ":outenten te Bey 
pe aE 
Poste 


G FLESTRICAL 


le Buss: 


RAILWAY POSTAL CLERKS 


‘Many other U.S. Government Positions 


Start $1260 to $2100 a Year 
MEN—BOYS—18 to 50 


Det Fae, Race, .¥ 


pr aseeen 


3 


Many Fal examinations expected 
Act at Once 


A REAL CAMERA 


REEL made wecaty for neem: 


MICROSCOPE 


‘A new book which tells you 
all'sbout MICROSCOPY. 

‘Turn an inexpensive micro- 

scope on bundreds of speck. 

‘mens within a stone's throw of 

{your front door and you step 

off into a new world of wonders. Com- 
‘Manual for amateurs. How to use 


$2.08 Wel ui 


aay 
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biuepeines send oe 


‘OHIO NEON SIGN CO., INC. 
Dept. ‘Akron, Ohio 
malate of there sent for sor 16 yar) 


HOW ASTRONOMERS MEASURE THE SIZE 
OF THE DISTANT STARS 


ment is based in our modern observations 
‘Set up the mirror with the single vertical 
scratch near a frosted electric bulb, Then hold 


single horizontal sc 
‘al conversing scratches orar where they meet 

"Then look through the two. tiny” holes, 
formed where the scratches cross at the verti~ 


'S THE tines on the mirror diverge, the 
les formed by ther comin the lie on 
ibe other miror become ore and more sepa 
fated As hoe holes seperate the hake 
‘eral Stripe pet cloner and cloner tovether 
nul they aly dapper, leaving the image 
tt the sit dear white, In other word the 
an waves coming through the two bles 0 
longer interfere 
"This the principle upon which star meas- 
urement’ witl the inerlerometer is bused 
[Rnother simple experiment with smal tee- 
‘Xope wil show how the principle applied 
‘Mate'a narrow sity a few thousands of 
aa inch wide a soe of Mach per ond 
tpport it vertically infront of a brat eh, 
ete frosed ui wil serve again, Setup the 
{clscope, magnifying twenty or thirty nes, 
Sava taj abut forty Yet fom the 
re cap, made of Bristol board 
tot hry over the tlecopescblet same 
It is constricted yo that the Gatance between 
{wo oneaateeth-inch hole ean be varied by 
Aiding strip of card to let and ight. 


Focus the telescope on the illuminated slit 
in the black paper and observe it with the 
ap off. Tt appears as a narrow band of even 
white. ‘Then pat the cap on with the holes 
2s close together as the cardboard slide wil 
Allow. Observe the si 


‘azxin. You will now 


°. 

“Then move the cardboard slide in the cap 
so that the one-sistenth-inch Boles move fa 
ther and farther apart "Move the slide wt 
the interference lines. fina 
tneasure the ditance between the hoes in the 
op, and, divide this distance by the wave 
Feneth of ight about’ 1/80,000 of am inch) 
‘The result fs the angular width of the sitio 
the black paper. “Accordingly, since its dis- 
tance from the telescope is known, the sit 
Actual linear width may be calculated by trig 
‘nometry 

Ta measuring the distance of a star, the 
same procedure is followed, but instead of 
Iholes ins Tens cap, the interferometer i a lon 
steel girder with’ forty-Bve-degree isht-col 
lecting mirrors In the case of the star, the 
angular width that it occupies iso smal that 
a very powerful telescope i required, fitted 
‘with tito light-collecting mirrors very far 
Spat, Tn the latest interferometer, recently 


Completed at the Mount Wilon observatory, 


jwalent to the holes 
hy feet apart 


the mirrors ( 
Jems exp) are 


diameter, the rays 
fre bent down at right angles toto a smaller 
{tlescope mirror by two additional forty-five 
‘destee mirrors 

"The diasram shows sraphically why the 
image of a star. say Betelsrise, no lonser 
‘hows the interference stripes when the hole: 
of a telescope cap are moved. sufficiently 
far apart 


First look at the left-hand sketch in that 
diagram, Two waves, A and By start earthe 
‘ward from points on’ oppasite sides of Betel- 
euse. Each of the wave fronts is a circle, but 
bby the time they reach the earth their curves 
are so large that they are practically straight 
lines, Tying at right angles to the lines along 
which they both advance. Accordingly, since 
lines from opposite sides of enormous Bet 
seuse must converge in order to reach the tiny 
‘arth, the two wave fronts, a-b and b-a, must 
‘cross ‘each other at the point x and diverge by 
the same amount in both directions, 

Tt the holes of the interferometer eap in 
‘our left picture are so clove together that the 
‘wave fronts, ab, and bea, are diverging by 
less than balf-a Wave length when they pass 
through the two holes and enter the tele- 
iy, the interference pat 
tern (1), the pattern (2), at 
the focus of the telescope, still shows inter- 
ference lines, ‘The dark stripes of (1) do not 
cancel out the Tight stripes of (2). because 
their combined wave fronts are les than hall 
a wave out of step 


‘OW turn to the right-hand sketeh in the 
IN se istratin i which the holes in 
the lens cap have been separated until wave 
fronts a-b and b-a are diverging by exactly 
halt a_wave when they pass through the 
holes. ‘The result is that all the black stripes 
fof (1) exactly cancel out all the bright stripes 
ff (2), giving a clear white field, 

‘When ‘the interference bands of Betelgeuse 
vanish, the distance between the holes in the 
fap is’ measured, and divided by the Wa 
lenjth of light. This gives the angular width 
fof Betelzewse, and since its distance is known, 
the actual diameter of the star can be’ 
‘ulated by trigonometry: 


“The sizes of some of the stars as given by 


orbit of the 
meter) and 


faves an idea of the sie of Betelgeuse, one of 
the bright stars Uhat mark Orion's shoulders, 
as measured by the inerferomieter, I is 250. 
(003000 miles throush, Contrasting with ths 
{s Sirius the Drichtest star in the whole sky, 
Dut having a diameter of only 1,000,000 miles, 
alittle over twice the size of ur sun, 

How remarkable itis that the distances of 
the stars from us are measured by Uie light= 
‘year, a yardstick so enormous that the mind 
Becomes dizzy imagining it, and their dlam- 
ters are measured with a unit a0 tiny (the 
‘ave-lensth of light) that it can not be Seen 
at all without a microscope, 


METEOR OVER CANADA 
TURNS NIGHT INTO DAY 


‘A atetron so bright it outshone an alr bea 
con is reported from Canada. Streaking across 
tbe sky" at terrific speed, ii lighted up the 
sae around Saskatoon, with alot 
oanday brilliance betore it disappeared 
explosion which is thought to have blown ito 
Rr Ove mori mitok the tasting 

t for an approaching car and swerved into 
the ditch. A hundred miles from Edmonton, 
hhouses were rocked by the explosion and at 
Bashaw, citizens rushed from their houses 
when ‘the night suddenly turned into di 
‘The light, brillant greenish in. hue, was. de- 
scribed as more intense than the rays from 
the municipal airport beacon at Calzary. The 
shooting mene was vl fom Helena and 
Great Fall, in Montana, according to reports 
from those cities, 
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SAFER LANDINGS FOR SWIFE: PLANES 
(Continued from pase 


shortened run after the big machine has landed, 
‘The N. A.C. A. has conducted fisht tests 
‘of the autogito type of alreraft. These tests 
‘show that a ship’of this type cominz down, 
for landing in a fairly steep glide at an air 
f hour drops fit= 


Straight-down descent the autoziro'’s vertical 
Nelocity iy thirty-five feet per second—con- 
Siderably faster than is considered advisable 
{or comfortable landines, 

Fire, although not nearly so common as un- 
fortunate landings, remains a serious hazard 
in the ale. During the period between. Jan~ 
wary, 1981 and June, 1055, there were in the 
United States forty-one fies im airplanes in 
Might, and 118 planes causht fire after erashes. 
Fireestinguishing systems have proved. vale 
tuable, Butt would be better to avert the dan 
ter than to fight it, 


TT HE a point of aviation acting the 
‘minimum femperature at which its fumes 
wilt 'gnite-ts thirty degrees below zero. In 
the recent past several fuels with much higher 
Mash points. were produced. experimentally. 
buted’ a them developed the same power 
15 oes gasoline. 
‘sen the SA... tet a new salty 
(ucla hydrogenated gasoine—that seems 
Iikely to take most of the fire hazard oat of 
flying. Tts lash point {5 125 destees Pahten- 
Iieiehith enough to remove nearly all of the 
danger. When rasoline ls poured on top. of 
this furl, anda match applied, the gasoline 
‘wil burnout without lighting the safety fuel 
Tnjected into the eslindee of m spark ign 
tion test engine, this safety fuel developed the 
same power a did ordinary aviation sasoline, 
find the fuel consumption was only about five 
ti Cent higher, It was found to have eatel- 
fet untiknock qualities, Ts most serous d= 
sudvantage was that starting was dificult when 
the engine was cold, but this was overcome by 
‘using’a ite gasoline from a small tank cote 
nected with the usual: priming system, 
"The formation of ice on airplanes in Aight 
fy anor al haar that i evi atten 
m. Airplanes encounter their most danger- 
tan ifr weather when hey ae ys 
through elouds, fog or rain and the tempera: 
ture fs within few desrees nf freezing. In 
Such weather planes often are forced down in 
Fifteen or twenty minutes, and seldom can 
‘he air for more than an hour 
fats: made on models in the reitgerated 
wind tunnel at Langley Field. have proved 
that coating the wings with Various sugsested 
‘compounds fs almost useles, Corn syrup was 
found to be the most effective substance, Put 
it washed off too quickly to be of any great 


Tately inflated and defated by an air pump 
Cond by the pay eth ied 
fohalibea our over te wing tse probe: 
ofthe ae over seems 
Fe, however, thatthe ultimate soltion of 
the’ probem vil be the heating of the Trost 
fart of the vines 


ANGLEY FIELD flight tests of an experi- 

‘menial heating system were Very encour- 
aging. A fullseale model of part of a wing 
twas mounted om a plane. A small bole, filled 
‘with a mixture of water and alcohol, was in- 
serted in the ethaust pipe. The steam was car- 


ried. alone the front edze of the wing by a 
pipe im which there were a mumber of stall 
Roles, throush which the wapur escaped with 

After warming “the 


considerable veloc 


Tn planes of all-metal construction—and 
‘most of the planes of the future will probably 
bee of this type—the wines could be heated by 
‘ethaust gases piped directly from the engine 
With air-cooled engines, alr could be heated 
by cireubating it over the engine, and then 
stpplied to the wings by’ fan eiteulator 


URNING their thoughts into the future, 

‘A.C. A. Might scientists are preparing 
{0 investizate some of the that must 
be solved before the terre airplane speeds 
‘progress in plane and 


etiam nthe Saar he real 
tor enktown force Gat wil have to be 
orale eset ta ar ean 
(approached, another wind tunnel must be 


tarted as soon as the $478,000 Ht will cost is 
‘made available, will be'a unique and izantic 


pies, of scent 
Sity-ove f 
{twill have a maximum air speed of $00 males 
per hour velocity so great that the watcher 
{St sctually be able to ee the disturbed 

tush ‘past the test models. Its walls will 
built ‘of regnforeed concrete lined with steel 
plates Eight thousand horse power will be 
fheeded to drive the fans that! will send the 


jaratus, Fireproof. and 


wll be 188 feet 


‘models may be tested 
Th this new wind tunnel will be solved many 
fof the fisht problems of the future 


RESEARCH SHOWS SPICES 
ARE AID TO DIGESTION 


Ursrrrtve the old idea that spices and con= 
ddiments are bad for the health, researches re- 
ported from Hungary indicate that t 

{in actual aid to disestioa and the assimilation 
‘of food by the body. Taken in moderation, 
{wo scientists at the University of Debrecen 
discovered, spiey food stimulates the action of 
the vill, microscopic protruberances_of ‘the 
membrane which ings part of the digestive 
tract. Theie activity fas an i 
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_tisements in this magazine. 
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BRSda TS DERaGe ST ARR 


FEATS OF MAGIC FOR 
THE HOME CHEMIST 


fame. When the material is heated itis then 
touched with 3 drop of cobalt nitrate ad 
Baum ened, “If the mae become Hoe 
(Thenards blue, the procace of alumina 
ities On the ether and, 
St ts compounds fe present 
Free nickel or cobait cam be produced in 
small gaat in the home’ aborstry by 
Spy beating miture of cobalt er sche 
‘Sompounds and seam carbonate (soda ash) 
Sart charcoal. or asbeste, bth.” Prepere 
Stall quantities‘ the metas in" th way 
nd place them in tex Tube, Then hold a 
tow ne matt mar ihe eso the 
{abe and"you willbe sured Vo Red the 
the’ powders rereved from the fed mass in 
‘et cave wil be attracted. Strange ast may 
Stem, both colt and niche ae mapnetic 


T3528 mazetic property of cobalt 
posible the manufacture of coba 

‘eel alloy, a metal displaying a higher maz 
neti strength than any other steel, ‘The great 
magnetic properties of cobalt steel are illus 
trated graphically by the oating "magnet 
The device, ar 


the use of cobalt steel, 
‘of cobalt steel & cleverly fidden inthe base 
hile the eating rng alt made of the 


permanent maznet 


"The combination of the repel 


Ting forces of like poles holds the foating 
ring away the base, suspending it in 
the air, No other stee! exhibits such strong 


‘magnetic qualities 
‘Metallic cobalt ako can be obtained by 
immersing ‘a bright stnp of magnesium 


metal ina solution of ‘cobalt. nitrate. The 


washed and dried, appears black. Ta esting 


You will find that a magnet also will attract 
18i Pepared form’ of cot, Smarty, by 
Tine dust to a nickd-chloride soli 


te formed, Tt 


il be surprised io learn that 


‘mament masnet. When the ion hyd 
pilates and settles, a quantity of it 
‘adhere to the slass nearest the maznet 


EW chemicals have a more bigh-faluting 

‘name than the cobalt compound kaw 
cobalt” hydromercurithiceyanate. Although 
the chemical has no practical uses, the colors 
Aisclowed make its production an’ interesting 
‘periment fur the hore chemist 

"To preyare the chemical, add a solution of 
ammonium, sodium, of potassium sulptiocs— 
fanide (thtocyanate} to a solution of mercur 
fe chlor, sand place it in a tall container 
Such ay an olive bottle. Then add a solution 
‘of pinkish cobalt nitrsie. Ina short time, a 
flaky blue precipitate wil fll gently through 
the liquid, Slowly setling to the bottom. This 
precipitate, rexmbling a hive saovfll, will 


[| beth cotait hydromercurithiocyanate, which 


when washed and Bitered, can be preserved. 


TALES SPARK PLUGS 
TELL ABOUT MOTORS 
(Continued from page 68) 


the trouble you are having in the engine 
‘On the other hand, spark 
ar may show an accumulation of dry s00t 
‘down near the points. Generally that. means 
4 mixture that's too rich. You can eheck it by 
hhalding your hand in front of the exhaust 
ter the motor has been running awhile. He 
smells strongly of gasoline, it bears out the 
srark-plux symptom.” 
“I've always thousht that a badly ca 
ized sparkplug meant only one thing,” sald 
Barret.""And that's 4 worn piston and ings.” 


NLY when it's oily.” said Gus. “If the 
plug is dry, the Reavy crust of black 

carbon may be caused by any one of a number 

diferent things. Bum 

ection, a low battery, poor breaker poi 

4nd leaky valves all can contribute to. the 

‘carbon on a plus. Ifthe rings are bad and oll 


Ahemetves away by. fouling the pl almot 
4 fast as you ean ddan them If oe or two 
€Slinders particulary act that way, 8 safe 
fetthey re pumping oll 

‘ahod's ftom thin happen to me about a 
sear azo," interrupted Barret "Took my ss 
bot one day to lean them and’ adjust the 
fints and found that the tips on two of the 
fraotators were cracked, What do. you supe 
fpove caused that? "The motor seméd to Tn 
Kine when 1 pain new pg" 

‘rind. "Chances are you caused that 
trouble yours, Good plug seldom era in- 
tide'a motor uaien ft overheats Vou proba 
iy’ made the mistake of bending th ee- 
trode that's embedded in the porcelain instead 

ithe one that's joined to the metal sel 


aturally, you're going Lo Crack the insulator 
iv 


W'you put any preasure on it, O 
Ked, t's only alquestion of time wn 
finds ite way In and abort-clreults the 


ark puss than T 
lmagined.” said Barret as he stopped the car 
in front of the Model Garage, “Except for 
cleaning my pss every so often and replace 
inthe now aod then, Ive never bothered 

“Well, at least you've been doing the ion- 
portant things, agzeed Gus, smiling, “Thats 
nore than! most folks do. They'd rather save 
Bennie ‘on Spark anand ion wing 


TESTS SHOW BACTERIA 
SURVIVE INDEFINITELY 


tw evideoce that bacteria can survive for 
imitate periods hae boon furnid in to 

tmade by Dr, Chases 8, Lipman, proesar 
plant physioloey of the Unverty of Ca 
Forma of sl taken from S00 to 1200-far- 
sd pesAstee and pretnca pyramids Pee 
Searh aso Dr. Lipman dacovered ling te 


teria in the iterine of anthracite coal and last, 
Year he reported findin bacteria in meteor 
fhe (PSM, April 33, p. 42). His discoveries, 
hnave led De’ Lipman to conclude that bacteria 
‘an survive in a state of suspended animation 
for millions of years. 


ALTITUDE FLYERS NEED 
CARBON DIOXIDE SUPPLY 


Aviaroxs flying at high altitudes should 
take alons a supply of carbon diokide as well 
sa tank of oxven, recent lnvestigations at 
Hamburg. ‘Germany, have shown. Many. of 
the ill effcets of high altitudes are now over- 

ome by the we of oxvgen but the recent 
teas have shown that other effects are due to 
2 lack of carbon dioxide in the blood, 
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‘brain weishing 1000 prams is as likely to be 
fn tntellectual fiant as isa large man with 3 
brain Weishing 1,900 grams. The human brain 
| is proportioned to its owner's sie rather than 
tolhis mental capacity 
Tt is the same with dows, The weisht of 
their brains varies from thirty grams or less 
{or the litte Fellows to 150 grams oF more for 
canine fants A small terrier may be more 
tellient than a big’ St. Bernard—a lle 
nuutt Smarter than a bue-blooded great Dane 
But, De. Lente thinks, fn thle efforts to "im 
prove” certain breeds of dogs, fanciers may 
ive reduced the width of thei heads so much 
that there no longer is room in them for 
brains penportionate with the breed's size, 
with a Fesuting deerease in the breed's aver” 
1c of intllisence. In recent years breeders of 
les, Airedals, fox terriers and German shep 
fs have succeeded in producing dors with 


he 
noticeably narrow heads, and many, dog fo 
fers are doubtful If to-day's "stylish dogs of 
these breeds are as intelligent. as were their 


‘more broad-headed forefathers. 


HIILE students of the human brain are 
convinced. th a man’s 
brain has no relation to his mental eapacity, 
their study of the brains of several excep 
tionally belliant men and women makes them 
think that there isa distinct relation between 
the surface area of the brain and intellectual 
power, These brains were remarkable for hav 
Ine many more convolutions and much deeper 
fissures than the brains of less gifted people, 
Th his examination of many dogs’ bralne Dr 
Lents has found that thes, too, vary reat 
in the number of their convolutions and the 
fepths of thelr fissutes, This, he thinks, may 
wunt for the great differences of intel 
‘ave individual dogs. He point 
the surface of a birds brain fs smooth, but 
| that its lower side—the optic nerve—is so 
Inghly' developed that itis equal in size to the 
dlameter of the bird's spinal cord. Birds live 
hy seeing. Men—and to some extent dos 
live by thinking 
What makes a dos unusually intelligent? 
Three factory, says Dr. Lente—the same 
three factors that are responsible for the mes= 
Lully superior human being. A good inheritance 
having intelligent ancestors, althouzh not 
recowarily ancestors who were blve-blooded 
‘embers of some particular breed individual 
Ability; and patient-and loving education 
‘Most dog lovers, Dr. Lentz thinks, put too 
‘value om bive blood. He likes pure-bred 
hut he’ likes them because ‘they are 
fous, not because they are English setters oF 
Sealyhams. And he likes dogs of uncertain an 
csr every Bit as well After all, a mongrel 
ie just an’ unplanned “crossbreed—and. the 
Drouid canine who wins the "best in the shove” 
Award at Madison Square Garden is the prod- 
tut of crossbreeding many dog senerations aco, 


ACK about 1850 the ancestors of the now 
fashionable Airedale were rough and tous 
‘waterside terriers of no particular breed but 
treat killers of rat, in the Aire River district 
of Enaland, To produce dogs of exceptional 

| fishing ability, some of these terriers were 
| roused. with bull ersiers—which ‘were the 


Toduct ‘of cros-breeding between ‘buldoes 
{a fos tevin wa Inter effort to produce 3 
Sporting dos Tor loeal needs, the oflspring of 
this crombreeding. were eronabred with otter 

| hounds: "The ‘original Airedale that resulted 
from these experiments was a farsi, ast- 

moving, broad-chested, shagsy-coated custo. 
met who could do more than his share of 

Scrapping both on land and in the water. "Ths 

result having been achieved, erassbreeding was 

Stopped, matings were made for the purpose 

fof accentuating certain physical characters= 


BREEDING DOGS FOR GREATER BRAINS 
(Continued from page ss) 


tics, and the modern Airedale—a very diler- 
fot" dow from his aneetors—was produced. 

"The Nevfoundland-—now coming back into 
fashion after almost disappearing from the 
\dog-show worlds the result of tross-breed 
ing between Eskimo dors and various other 
breeds to produce a husky working dos who 
could pull a sled, fuard a farm in a rough 
‘country, and recover gear—and men-—washed 
‘Overboard from fishing wesel. 

TE two of the most admired of all breeds of 
dogs are the result of crossbreeding, why look 
down on the humble "mutt" —who may be 
‘gute as zood looking if judged by everyday 
father than by dog-show standards, and who 
{s every bit as likely to be itellgent and loyal 
as any of his aristocratic fellow dogs? 


NDIVIDUAL mental ability varies almost 

1s widely among dows. as it does amont 
men. If you are keen om having 2 highly in 
tellizent dog, and you are selecting @ PUPPY, 


‘make a point of lerning something about the 
thelr 


up's "parents—not about 
Fpmints™, but about their int 
parents dre intllizent the pup 
Yelop the same quality, for: dog intelligence 
im mnuch the same way 
‘8 docs human intelligence 
What develops a dog's intelligence is close 
his master, Dogs that are al 
ways kept m kennels sekdom show a high de 
free of Intelligence. Dr. Lentz tells of seeing 
Dobermans in German kenneis that fell far | 
below their breeds i 
alertness—and of seeing German shepherds 
that, considered as members of the fa 
fle in country cot 
they understood even whispered 
and obeyed the slightest xesture 
fo have an intelligent dog, he says, you 
rust be an intelligent master, Vou must make 
{real friend of your dox. If you think of him | 
fs "just a dog” he will never develop a high 
ideeree of intelligence. Never forget that when 
You set a dos you become responsible for him 
~“that his behavior. as well as his meotal ca- 
pacity and his physical well-being, depends (0 
ery large extent oa. you. 

No one knows just Row much of our lan. 
suase a dog understands. Nearly all dogs seem 
To Koow the meaning. of some words, and 
many exceptionally intelligent dogs seem to 
Understand. a great deal of ‘what is sald 10 
them. But it probable that, except perhaps 
for a few very simple commands, 2 dog sets 
his master’s meaning from his infect 
tation, and facial expresion, 


ONT try tot 

‘of too many “words 
vehat Sou mean by “up and. “down” and 
Sin" and "out", Make him understand that 
sehen you command "hee!" you want him to 
Tallow you cloely wherever you fo-and ine 
Si thal he does ty for fe wil keep both you 
Sind itm out ofa lt of trouble, Dont be for- 
‘vee ordering your dog todo tis or that, But 
‘thenever you tell hiss to'do anything take 
the time andthe trouble to sce that he does 
{t'ut always be patient with him 


nish your dog because he has 
roderstand what you want him to 
do. If be understands an order, and then di 
it, scold hie. If he disobey again, pun- 
{sh him’ A folded-up newspaper has every bit 
as much corrective value as a whip of a rap) 
“and it can't do.any damage 
‘Never strike a dog over the ears—slap him 
smartly on the side of his mouth. He will ac 
cept punishment meekly and contritay, but 
tmake'very sure never to punish him when be 
doesn't deserve it. A dog has self-respect let 
him keep i 
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MOULDING A DOES YOUR PATENT IDEA | IDEA 
MIGHTY | ARM MEET THESE TESTS? 


ies 


med from 


for profit contained in the invention 
‘On the day he received his money and stock 
fn payment for the patent, he offered me a 
substantial sum in addition to my regular fe, 
‘This, of couree, I refused. Then, he insted 
fon buying me 2 S*00 Sais watch which T 
Stil have. 
Sometimes when I look at it, 1 wonder 
what would have happened if uhere had been 
‘of beds in the cour 
thal there was con 
bbed_tmanufaeturing 


umber of ‘concerns ensazed it 
ine, enabled Mallet to dpose of his in 


N CONTRAST, take anothercase.A few years 
‘ago, an inventor brought me plans for an 
lantommitie mechanism for producing graphs 10 
ock market. It had & 


fof many an invention hanss on the tise oF 
{allot the business with which ie connected 
So, test Number Four 
sound isthe basis of the industry your 
‘Shortly alter the 
tnventor dev 
| and ‘obtained 


orld War, att American 
fa superior type of hairpin 
patent upon it. Then, harly 
| had ft een pot’ upon the market, when the 
bobbed hale craze swept the country, His idea, 
which otherwise misht have been worth mil 
Tions, was worth practically. nothing. just as 
contriches were a drug on the market when 
Women no longer wore ostrich feathers in 


BOOK WITH 
EACH ORDER 


field of fashion 

he ables as, reads 
[profits Fashions may chance overnight and 2 
patent which i valuable today may be worth 
Kes tomorrow, Asain, 


‘patent ins dy 
i tut as bac 
an invention bef 


York City. Its mechan 
hut ft wat not needed 3 
clephone companies 
alter his patent has expired, the 
of telephone connections 


HERE, is always a 


ventor whe 


bem for the in 
oncerns an industry 
wally. It he patents fis 
s the 
fine where the iaventi 
The delays, beep 
tion, bis application may be thrown 
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iL you how and belp you make the 
le. Free particulars. (Copyrighted) 
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Tock of tence” in puting IC tte 
Men-Women-18 to a” | Qersome other ncetor ay tue the 
STEADY WORK "T recall one ietance in which two inven: 
Many fall examina- <* siependcnly in dilren parts 
tions eipentad the country. applied Tor the same patent 
serpent a eB the Same day, thee eters arving ot the 
So ate sent Ofice at esta the same hr 
at even Tm this connec~ (Contdnaed om pete 2 
BE de 
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DOES YOUR PATENT IDEA 
MEET THESE TESTS? 
‘Continued from page 120) 


tion, a fact which few people realize i that 
‘an inventor may apply for and receive a pat 
‘ent upon an idea even after someone else has 
applied of even been actually awarded a pat 
fnt upon the same idea. But he usually’ has 
to prove beyoud all reasonable doubt that he 
fonceived the idea and reduced it to practice 
before the other man did so and that he was 
adiigent. Ths usually means a hard and costly 
huattle. The wisest course is to be first in the 
Patent office 

‘A few months azo, a New Vork advertising 
agency worked out a scheme for selling more 
‘Ammonia Tor one of the companies ie repre- 
‘ented. Tt decided that by coloring the fluid 
4 bright hue, they could make t stand out on 
the slore shelves and attract the eye of the 
tustomer, The plan was tried and immediately 
the sales dropped to zero. People had been 
used to seeing ammonia colorles and they 
thought something was wrong. with the col- 
fred product. The change was too sudden for 
them'to appreciate allt once 


THE same, principle apples to man 
"Tress they ty Eeeund enseeh tet 
{hey do not prove prottable beeuse the pub 
Hebe "not take to them, They” sve the 
‘tron answer to Test Number Five 

AM ane be on enor the pa 


Probably the eat kind of an invention 
int inte anaes 
provement on a widely ce. For 
mpl an improvement ina typewriter would 
the more welcome than an entirely new kindof 
Writing machine, Manufacturers maturaly Bes 
ite about embarking on new ventare but 
they are usually ready i ad an improvement 
{ohn estiisbed Tne. ‘The later ost but 
fraction ofthe former, And Test Number Sx 
i 

‘low much will cot to put your idea on 
the macket? 

‘your innovation is too radical a depart- 
ure, may’ require the trapping of machin= 
fy which represents an investment. of un 
{ied of thowands of dallas andthe fnstal- 
intion of new machine Before you approach 
2 manufacturer with such & proposition, be 
fure your idea passes Test Number Seven, 

Ts the Sea enough of an improvement. to 
‘warrant installing new machinery or Serapping 
that already in se? 

‘On my. docket have data of neatly a 
hundred’ patents T obtained for cheat on 
bottle cage, They are all practicable Only 2 
{ew were ever manufactured, but billions of 
thowe few were sold and are sl being sold 
‘The others were not of interest to the man 
facturer who fad taken pains to bud up 
‘demand forthe type in we 

‘While there sa definte group of fanova 
tions called “Talkina-Poant Taventons 
‘which have He feal vale and are used sm 
Tay to. provide saeamen with tating points 
eh dete nre usualy produced by emp 

0 hot by outader, Wren 

Took it over and be sure it 

Fepresents 8 rel improvement and’ not just 
nother way af dotng something. 


OMETIMES, even though your idea issu 
perioe to anything vn the market ft may 

{ail fo prove profitable because It cannot com. 

pete in price. The Eighth and final test i= 

‘Can your invention compete in price with 
vival products? 

“Tate the recent case of an inventor in Can- 
ada, eho devised & method for keeping sleet 
And'snow from windshields. His ides was the 
Placing of electric heating wires between, the 
foyer of the shatterproof glase. This was done 
a the time of manufacture and. was rather 


ie 


‘expensive, Althouh the idea was a good one, 
iChad no chance of making money after an 
‘ther experimenter turned out a small wire 
hreatine unit which could be attached to the 
‘outside of the plass and which could be man 
Ufactured so cheaply it sold in ten-cent stores 

Unless sour tavention is so superior that 
its merits are exslly seen, the chances ofits 
‘ae are small if its cost exceeds that of similar 
Products now on the market. Experience has 
Shown that it i easier to sll million articles 
at a profit of one cent apiece than a hundred 
thousand at a profit of ten cents apiece. So if 
‘your device can find a place fa five- and ten 
ent stores, its chances of bringing in probit 
fre usually’ excellent. When the peice exceed: 
five dollars, salabuity drops rapidly 


yo, probably have heard stories of how 
tudden tashes of impiation ‘ave pro- 
duced valuable inventions: Ciera, the inven 
ter'of the autor, for intance thous of 
the iden wich mace that alteraft a wocte 
he was watching play tn a Madrid theater 
Hy. X"Whe Wood, note for his work 
the reaim of peining ome of 
His bent Ideas jst as be awa in the tomn- 
tog. A third experimenter reports bie ima 
tions come mont frequently while bef tak 
ing'a bath; a fourth while be lsening to a 
Sermon in church. Tt i important to" not, 
Kowever that in every ease the fash solves © 
[roblem upon which the men have been work 
Ine for lone time ‘They fr decided what 
stan needed ad what would prove proftabe 
IE they could Invent itt Then ey set out 10 
"Ryan fet bepng tetpsineed 
ian for helping Ine beeinners 

to confine ther eflors to inventions Which 
‘re in demand has been sugpeted by 8 wel 
now inventor, whose ‘s quoted in 
Joseph Rossmanis The Psychology of the Ine 
enor 
tment board composed of experts from every 
lie of industry” Any len who discovered 
Something or who had an iden for an inven- 
tion could present to the board in secre 
sesion and ould be advised whether was 
‘orth folowing up or should be abandoned 
Although he ‘would ‘ot have to follow the 
Board dein, he wou have the bene 
iteadvice "Thos, the proponent of the plan 
Tints out, inventors musi be saved Years of 
‘or and'rlions ot dalle 

However it sot bey that this plan will 
te adopted in the neat future, fii 
{all nthe meantime, the Bast guide Tow 
{or gaging the demand for an invention and 

obable worth are the eight tee mentoned 
the beginning of th article 

Sefore you #0 to the trouble and expense of 
completing and patenting. your idea sve it 
these ht tests. They wil go far in helping 
You to avoid blind alleys that lead to dap 
eine 


TELEVISION MAY ADD TO 
POWER OF TELESCOPE 


television isthe 
rancows Henroteau, 


Viewixo the stars by 


Camera can sce. Instead of a photographic 
plate, he would place a mosaic of tiny photo- 
ects celle at the focus of telescope and 
foanect them electrically with a. television 
Sicwing screen. The cells, more sensitive than 
the photograph emulsion, would detect stars 
observable in no other way. Tests with a 
model have convinced Dr. Henroteau that 3 
Small telescope can thus be given a power 
fcquivalent to that of a 200-inch reflector. 
‘The larzest existing telescope wes a 100-inch 
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‘ine. new FREE BOOK, wat menat lor You 
eyo fact ike dhe: the Fant 

protect you and why. if you have an inveniion, 
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‘i for you: what hind. of a 

‘negled? how ta make di 
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‘aims: bow some success inventors have 
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SPLIT - SECOND DECISIONS SAVE 
MOTORCYCLE SPEED DEMONS 


Continued from puge 20) 


struck the fence Twas out, apparently 


Where the body lay" and 1 was loaded for 2 
‘Quick run to the hospital Before we arrived 
Thad regained fand sehen the 


consciousness, 
machine refused to pull up a hill, 1 climbed 
‘Gat and helped push it on to may own bedside 


of the oddest accidents took piace at 

Lon Beach when Lamoreauc. drifted 
into Miny Wain forcing him azainst Uhe rash 
wall, Miny lost his machine. ‘The crowd 
‘could not ace i, a8 it disappeared completely 
from view. Not until Lammy reached the 


| next curve did it reappear when be broad. 


Sided “and. not one, ‘but two motorcycles 
looped in the air. Miny's motor had hooked 
nto the right handlebar of “Wilbur's ma 
thine and, try as he might, he could not 
‘Shake it loose 

Fate is not always kind, however. Tn one 
scratch race, Bo Lisman brought us actos 
the pole very fast, probably forty-five mile: 
fan hour. As we hit the curve, Bo broadsided, 
with Byrd McKinney and. Jack ‘Miln fol- 
Towing in that ceder. T'was on the outside, 
Which sometimes is an advantage, and T tried 
to make the best of the position by broad- 
‘Siding abead. T threw the motor. practically 
‘Sideways, culting across the track, and Rot 
ahead of Jack; but im moving up I spun 
‘completely’ around against the crash fence. 
‘with Jack sunning his motor for all be was 
‘worth. He hit me, doubled me up like an ac- 
Cordioa and 1 was shipped home to Fresno 
‘with two broken ert 

T turned over my two JARs, which are 
English-made machines in use the world over. 
to Burton Albrecht. He upheld my trust by 
riding the curves to fast he eave all the others 
the jitters Then one aight, Burton went iota 
a curve from flying start the same way 1 
‘did when Tbroke my back. He and Condy 
Milne flocked handlebars. The crash threw 
Gordy fiteen feet and a wheel knocked sev 
‘eral teeth out chen his motor landed on his 


the second heat to take fist place 

"The JAPs have taken speedway honors 
‘consistently in all countries where races are 
held, ‘These are a single-cylinder machine of 
‘considerable power. Recently Al Crocker and 
PA. Bissby brouzht out at Los Anacles the 


first American’ built, night-speedway racing 
motor to challenge the Brith product. Jack 
‘and. Condy Milne were first to. ride the 
Crocker specials—and they swept the hoards 
In two November meets, the lithe, sist 
‘Cordy took nine frst places and three sec- 
fonds in twelve starts, while Jack was first 
SiC consecutive times in ine sits. This sea- 
Son sees the debut of the second. American 
‘made speedway machine, the Harley David 
on, ‘Tests made last winter indicate it will 
false be very fast. 


LL the more successful riders use motors 
Specially built for flat-track racine. Some 
have built up their own jobs. These look 


cuits, but all of them act much like an out 
law bronco trying to run the Kentucky, Der 
by. Even the best riders cannot handle an 
‘uaiieldy mount, for somehow they either 
are thrown of fizally crack into a fence. 
“The first exentil. oddly, is not the motor, 
tut rather 2 controllable sod rideabie frame 
After T pick out my frame, [ begin to think 
about engine speed and performance. But 


Pee eee 
Silas 1 able to contra high speed 
tne ean eam to side" on  conteaaion 
Sioase canted 

‘Appropite riding apparel is especialy nec- 
conry, both for appearance and safay. We 
Sr, fst, actor roaring around a smal tae, 
itveatshghte a brillant as those which ac” 
{ors face acrom the foodights” Second, we 
areseed demons who oust think of our own 
Sale. T never ne without adequate lather 
eg, "Sohn crak met, ee 
‘ed boots, bea land a felable 
Sect toe cap for the let fot. Should tal 
theo not wearing thee protective conti 
ocean eto br mys 
Hpmiby not serious injuries but bad enue 
Yo prevent, remounting ‘and continuing, the 
tall for the chive pros tony 

Grain beimets have saved mote than one 
rider from certain death, Slim, Aleyers and 
Wilbur Lamoreaux colidcd on a Los Angeles 
tack one right. Meyers unloaded and wat 
ruck by Lamoreats pedal on the top’ of 
His heimet, earns a hole almost down to his 
Shull The’ hard Biber outer skin, the layers of 
ort -and! wool aad cotta settened the t= 
‘ite blow. Meyers escaped with a bad bak- 
ing, Lamoreaus bounced. azaist Ue crash 
tral, srking his mouthon the edge of the 
Tence, He fost several teeth and But for his 
Fact would inve sulered a 'concenion of 
por ean speed ad bee 

on year speedway racing bad been popu 

tar in several foreen countces, bu Was 
fot uot Y020 that the sport wis introduced 
atthe Breakfast Club (rack in Low Angee 
From a modest Derinning H took hold rap 
faiys partcolary in the West, and lat year 
tate rere ran la seven Catforsin ils as 
‘well ay Sum Antonto, Dalles, New Orteha, 
Neve York, and a few other wots 

Sew AMA. tacky are in operation in 
Chicago, and other mtdvesters hcn ‘These 
Specdeays ae crested. ve sricly,slentihe 
ioc, We have found from experiznce that 
rack, which ill withstand the tere one 
Mausht ofthe motors. particularly onthe 
fiom tans be peteted ef les pss 

"The top three inches 3. cushion, hn 
time cinder oF decomposed Frat, it 
may be the native ol, which permits aiding 
the rear wheels Only in this way fe broads 
‘ding pone, This ishion a dragged back 
Soto the tack after each eat 
Under ths cushion Hes an Intermediate 
layer which combines workallty with 
Nine about siti inci dy 
tut permit frequent turning aver and e- 
onde. This i the layer on which the mo- 
tors locke their savage Coery ‘when the rear 
trbecls hte through the cusblon as wea 
for the pele on the tures Oe the proper to 
tp ef this layer bes the diderence bewern 
close, fat power skids and a sattered ace 
Snvwhich the riders string out into 4 Tons nd 

"The lowest stratum has the hardness of 
concrete aed soeasurs about ten taces i 
‘Scpth: Toe usualy f'n combination of sal 
Sind roets, thous. & nurd soll someting 
Serves the’ purpose, Such 't,combination 
‘eceuay to petit watering before the races, 
tion to prevent the audienes being showered 
‘eth Wt ‘and. cinders, and, more important 
Tots who brave these curs, to lide around 
‘thout lode ur motor 

‘San Diexo Speedway in San Dizo, Cali, 
was the ft speedway tn the United Stated 
10 be constructed purposely far the new mo- 
oreyele sport, WTA and Edw. WA Sew 
ed were sucessful i compousdieg track 
aI'Sun Diego that has withstood the pound: 
ing of a full season, From their efforts much 
seas Karmed wich (Conlned ow age 724 
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has since been put into practice on other 
dlurable and fast tracks | 
‘Almost as soon as we began to race at San 
Diego, we found the track took punishment | 
Jn four places. "The triple radius sian was | 
employed on the ‘cirves, resulting in. four 
complete and nearly righ-angle turns beine 
required while traveling early fly, al 
fn hour, On these sharp corners the damase 
resulted, 


OMING down the finish Hine, we ansled 
Tor the pole as we went Into the first bend. 


We broudsided, Across the short end, whieh 
nicht be termed a fory-foot straizht'a way” 
‘We shed, only to angle for the pole on the 
second Bend, where we broadsided asain be 
fore straightening. out in the back sietch 
‘This procedure, of course, was repeated 00 
the opposite end of the track, 

Noon a8 a slight. groove appeared oo 
any one comer all the riders would fiht for 
it'as I helped hold us in close to the pole. 
Repeated use deepened the eroove and, due 
to the fanning of the rear wheels, It soon de~ 
‘eloped Into whole, The only ray tp 
Vent this serious development was found to 
be' watering the track four times before t 
night's racing, 
ff water down 
teen minutes before the races 
{s dragged, thus working the 
2 fine cus 

Water may enable us to avoid spectacular 
sweeping sides which send a shower of dust 
{nto the aig, but it makes posible faster, and 
mote dangerous, racing T sues thats what 
the public wants 


GHOST SHIP IS ADRIFT 
IN THE ARCTIC WATERS 


Arvin floating for a year and a half, the 


art the track | 
hed toy into | 


derelict Hudson Bay fur steamer, Buyebi 
hat been sighted near Point Barrow, Alaska. 
It'was trapped in ice pear Waintizht in Sep 


tember T9\T with $6000 worth of furs on 
board, Airplanes from Nome rescued pasen- 
fers, crews and part of the cargo, before a 
Freavy storm broke and the ship disappeared 
Atew days Later Eskinios sighted it and a 
{rapper removed $15,000 worth of furs before 
the vessel disappeared. The ship was 

2, ‘Then it-dsappeared 


few months ago. Other dereiets have deifted 
for years, menacing navization, before they 
sank’ One, the. Ameriean schooner Myer 
Sargent, drifted back-and-forth acrou the 
Atlantic theee times before she disappeared 
forever. Another thost. ship, the Fumie E 
Woolston, drifted an estimated. distance 
10/000 ‘ales, wandering over the Atlantic 
three and a ‘half years 


FUTURE HIGHWAY LIGHTS 
TO BE RADIO SETS 


Morontsts of the future will speed down 
highways bined with twenty-foot lights mos 
led after, morning. glories from which wil | 
ome music as well as iumination. "That is 
the vision of Major General George O. Squier, 
USS. A,, relied, as presented to a recent ses 
son ofthe National Academy of Sciences 
‘The aluminum lamps will be known as radio- 
lites and thee form will ft ther to act as an 
pliers of radio programs which will instruct 
fad amuse the Hence who ts, the ah 
In addition, the morning-slory lamps 
Wil be able to diffuse insecticides to kill By- 
ing pests algna the roadways. During 
forld War, ‘Major. General Squier “was. ia 
charge of the work of the U, S. Army Sunal 
Corps 


SEPTEMBER, 1934 


aes) WIN THIS BICYCLE! 


Sit ree cet 


in: 1 want to win MONEY sod PRIZES 


‘SUCCEED a 


‘Catalog free. 
Washington, D. C. || 


RT od || suet wnat can you po | 
tisins iis WITH ONE INCH? 


atest ey 


ae 
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business men prefer Hotel Cleveland because it saves 
i energy. Many of the firms you come to Cleveland to meet and sell— 
and many of the facilities you need for busines —are nder the same roof with yw 
‘when you stay at this hotel, 

Four teeming office buildings housing hundreds of leading firms, a vast department 
store, the Union Passenger Terminal and Terminal Garage are connected sith Hotel 
Cleveland by covered passageway. 

‘You save time and taxi fare on arrival and departure, You're 
and at your first call before lesswise trainmates are at other hotels, 


wr room, out again, 


Of course convenience is only one of many good reasons why youwill prefer the Cleveland, 
‘Tey this hotel on that count—and be delighted with all the plus values you'll find, 
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It’s the happiest moment in 
a man's life 


Wares she says yes, the whole world changes. 


Ws brighter. I's different! But aa your joy 
increases, #0 does your responsibility. Ane 


“THERE'S ONE MAN 


WE’RE GOING TO KEEP” 


Go to High School 
at Home 


son, there, Us one of the most ambitious 
the plat, mile Cat 
‘une i 


he ht ht 


‘other person becomes a partner in your fm 


future. If you prosper, she will prosper. 1 
you fail, but— 

Don't fail! Insure your future against 
fullare, Equip. yourelt for progress and 
promotion. Utilize your spare time. The 
International Correspondence Schools offer 
‘@ coune that just fte your needs! Thou 
sands of successful men testify to the value 
OF 1.C.S. training. Investigate for yourselé 
complete information, free. 


CHEMISTRY 
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VENTING AND PATENTING 


POPULAR SCIENCE MONTHLY 


THOUSANDS ARE Sartésing OVER THE EW /93S MIDWES 6 


sagen NEW 1935 


Guaranteed 
WORLD-WI 


WORLD'S GREATEST 
RADIO VALUE 


WORN OUT...and 7 
then he smoked a Camel! 


0a. 


“DOG-TIRED" AFTER WORK....with a long evening ahead..,and dioner time still an hour 
away! a ‘want to light up a Camel—For 


‘Mike Camels~a matchless blend of costlier tobaccos! 


Important Facts for 
Smokers Discovered 
by Science! 


Let CAMELS increase 
your flow of ENERGY 


g fragrance, own body to help itslh 
3 You can smoke just as many of 


Experience of Camel smokers a quick and delightful “energizing peeps sree perenne = 
ws a basic discovery | pened. The “lift” you get from 


light on our pase 
e about cigarettes. Ie en 
bodies an “energizing effect”...a 
harmless restoration of the low of 


bordy energy... delightful CAMELS 


relief from fatigue and icricability. 


‘When you smoke a Camel you enjoy Costlier Tobaccos 


an increase in your flow of energy 


‘Asc this Weseks yom gen rcakenicking never get on /. 


Gaasiivcabs Ba vale ovacnal over 


gain... without apseting your meres your Nerves ~~. 


Camels is a release of your own 


F MORE EXPENSIVE 
ToBacci 


“Get a LIFT with a Camel !” 


